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EDITOR'S COMMENTS 



Discovery III is history, but the con- 
ference will continue to impact training 
programs. The ideas and contacts garnered 
by conference participants and generated 
through the publication of these conference 
papers will subtly change the programs 
provided by participants and readers. Cer- 
tainly "Training and Technology for the 
Disabled" participants have returned to their 
organizations richer for their contact with 
34 exhibitors, 82 presentations, and 449 
peers. Throu^.h these pages, you too will 
share the core messages of presentations 
made at the conference. 

Since beginning the "Discovery" series 
in 1983, the field has seen an avalanche of 
conferences dealing with the topics of 
"computers" and "technology." Their themes 
necessarily revolve around changing tech- 
nology. Participants in these conferences 
have no doubts that technological changes 
profoundly impact the lives of persons with 
disabling conditions and the personnel that 
provide training services for them. At least 
for those clients who receive the new de- 
vices it will dramatically change their poten- 
tials for job placement and their ability to 
live dignified and independent lives. 

What stood out at "Training and Tech- 
nology for the Disabled" were the terms used 
to describe technological products. Terms 
such as: "refined," "portable," and "compati- 
ble" were used. These adjectives illustrate 
the change that has occurred in the applica^ 
tion of technology for use in the rehabilita- 
tion field. The dramatic introduction of new 
products is less likely to be seen at Discov- 
ery conferences now, though dramatic new 
advances are certainly occurring. Instead, 
more sophisticated versions oi existing 
product concepts are receiving the most 
development activity and attracting the most 
attention. 

This shift in product development is 
largely the result of a shift in development 
view. Entrepeneural developers are tending 
to view the rehabilitation field as a "periph- 
eral market." This view of the rehabilitation 



market leads developers to crec te devices for 
the field that have first shown promise in 
other, larger, markets. These are the de- 
vices that are receiving the most intensive 
development. This results in sophistication 
aimed at capturing the largest market possi- 
ble. Of course, persons with disabling 
conditions can reap benefits from their 
status as a peripheral market. But dangers 
exist in complacently sitting on the outside 
of the "big" market. 

George Conn, Commissioner of the 
Rehabilitation Services Administration, De- 
partment of Education, in his concluding 
keynote address warned us of a large "peri- 
pheral" danger. As computerized devices 
proliferate, we are faced with an accessa- 
bility gap that parallels the physical accessa- 
bility problems still existing in our architec- 
ture. 

Recognizing this danger now gives us 
an opportunity to negate some of the prob- 
lem before it becomes costly to remedy. Mr. 
Conn urged the enactment of legislation in 
the form of a series of regulations. These 
regulations will have the express purpose of 
requiring any computerized device or acces- 
sory sold to the federal government to be 
usable, with adaptive aids, by any person 
with disabilities. The rules would make any 
newly designed device fully accessible to 
persons with disabling conditions. 

Everyone is talking about technological 
change; some talk with wonder^ some with 
fear. The underlying trends are the ele- 
ments that justify both wonder and fear. 
Discovery III has helped focus our attention 
on some of the underlying trends: the trend 
toward greater sophistication for assistive 
devices, the trend of developers to see the 
disabled customer as part of a peripheral 
market, and the need to insure that new 
computerized products will be fully acces- 
sible to persons with special needs. 

Discovery IK was created with a great 
deal of effort on the part of conference 
staff and presenters. The University of 
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Wisconsin-Stout was proud to work in asso- 
ciation with thu Division of Handicapped 
Children and Pupil Services of the Wisconsin 
Department of Public Instruction, the Divi- 
sion of Vocational Rehabilitation of the 
Wisconsin Department of Health and Social 
Services, the Wisconsin Board of Vocational, 
Technical, and Adult Education, and Good- 
will Industries of the Milwaukee Area, Inc. 
to present "Training and Technology for the 
Disabled." 

Dr. Janet Roehl coordinated the confer- 
ence through the Office of Continuing 
Education and Summer Session, John Van 
Osdale, Director, with consultation and 
support from the staff of the School of 
Education and Human Services, and Dr. Paul 
R. Hoffman, Executive Director of the Reha- 
bilitation Institute. The staff and students 
of these organizations and associates toge- 
ther produced a valuable meeting of contem- 
porary thinkers on the topic of technological 
innovation in training settings. 



With these conference papers, the 
Materials Development Center has instituted 
a new policy of presenting conference docu- 
ments in original form, as submitted by 
authors. Thus, this publication will vary 
slightly in form from paper to paper. We 
hope that this will clearly convey each 
author's original thoughts and will, thus, be 
of benefit to readers. 

The ideas, products, services, and 
opinions expressed in these papers reflect 
the thinking of their authois. Their inclu- 
sion in this publication does not necessarily 
constitute endorsement by the Office of 
Continuing Education and Summer Session, 
the School of Education and Human Services, 
or the Materials Development Center of the 
University of Wisconsin-Stout. 



Christopher Smith, Editor 
April, 1986 
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INTRODUCTION 



The expertise and body of know- 
ledge that has been developed through 
rehabilitation engineering and in the 
field of rehabilitation technology is 
significant. Due to the lack of aware- 
ness of the rehabilitation service deliv- 
ery process and the concurrent lack of 
awareness that rehabilitation a;:^d educa- 
tion professionals have oi technological 
aids and devices, much of this capability, 
however, is not being effectively uti- 
lized. 

Personnel available to provide as- 
sistance with specifying and fabricating 
adaptive equipment, modifying work 
stations, and designing assistive devices 
are limited in number. A noticeable gap 
exists between the expertise of the 
clinical rehabilitation engineer, the med- 
ical team and the direct service provid- 
ers. The recognition that greater em- 
phasis needs to be placed on the actual 
delivery of services has been receiving 
considerable attention by government 
agencies and the professional community. 

The thought for developing a "spe- 
cialist" that would be trained in both 
rehabilitation skills as well as many of 
the technical competencies from the 
engineering field, is not new. Working 
with rehabilitation counselors, physical 
and occupational therapists, special edu- 
cation teachers, rehabilitation engineers, 
and others, the Rehabilitation Technol- 
ogy Specialist is responsible to come up 
with practical applications of technology 
that actually work. As a "specialist^ 
the Rehabilitation Technology Specialist 
would work primarily in the actual deli- 
very of services. The "specialist" would 
not repilace or eliminate the need for 
rehabilitation engineers. Instead, it is 
anticipated that through the availability 
of rehabilitation professionals that are 
skilled in both technology and human 
service, the applications of technology 
to assist persons with disabilities will be 
improved and expanded. 



The task delivering efficient and 
effective rehabilitation technology servi- 
ces to the broad range of individual 
physical and mental disabilities requires 
expertise and contributions from profes- 
sionals in many varied fields. It has 
been well documented that the team 
approach utilizing expertise from medi- 
cine, rehabilitation and engineering has 
been effective in developing rehabilita- 
tion technology and as an important 
service component. The importance of 
rehabilitation technology in the rehabili- 
tation process is becoming more and 
more recognized. Legislation for the 
reauthorization of the Rehabilitation Act 
has for the first time specifically recog- 
nized rehabilitation technology as a 
distinct component of the rehabilitation 
process. The question at hand is not to 
decide whether or not rehabilitation 
technology should be an integral compo- 
nent but rather how the rehabilitation 
field can most effectively utilize the 
resources and capabilities available. 

Increased numbers of clients, the 
inclusion of persons with disabilities who 
were not previously served, more and 
more emphasis on meeting the needs of 
severely disabled and the specter of 
reduction in funds all contribute to 
making the provision of services a com- 
plex and difficult task. It has become 
increasingly clear that full utilization 
must be made of all resources and ap- 
proaches available if quality rehabilita- 
tion technology service delivery can be 
provided. 

Rehabilitation Technology has been 
defined by the 13th Institute on Reha* 
bilitation Issues Study Group (February, 
1986) as "use of adaptive equipment, and 
the application of compensatory strate- 
gies to increase and improve functional 
capacities of persons with disabilities.'* 
The expertise and body of knowledge 
that has been developed through reha- 
bilitation engineering and in the field of 
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rehabilitation technology is significant. 
One very apparent issue that has been 
identified is the engineering and techni- 
cally oriented community's lack of fa- 
miliarity with the service delivery mod- 
els utilized in the rehabilitation field. A 
very large portion of the technology 
applications for disabled persons is oc- 
curring on a research and product de- 
velopment level within the network of 
Rehabilitation Engineering Centers (REC) 
supported by the National Institute of 
Handicapped Research (NIHR). These 
RECs along with the Veterans Admini- 
stration Hospitals and their respective 
research programs and a number of 
university programs in engineering have 
developed some excellent resources and 
devices for vocational and independent 
living needs and other applications. Due 
to the lack of awareness of the rehabil- 
itation service delivery process and the 
concurrent lack of awareness that reha- 
bilitation and education professionals 
have of technological aids and devices, 
much of this capability however is not 
being effectively utilized (Technology 
and Handicapped People, 1982). 

Personnel available to provide as- 
sistance with specifying and fabricating 
adaptive equipment, modifying work 
stations, and designing of assistive ae- 
vices are limited in number. Clinical 
rehabilitation engineers are normally 
available at Rehabilitation Engineering 
Centers, medical rehabilitation hospitals 
and occasionally with state agencies such 
as Vocational Rehabilitation. A limited 
number of rehabilitation engineers also 
work on a consultation basis in many 
states in the United States. These 
numbers however are not sufficient to 
provide outreach services to the number 
of persons with disabilities who need 
assistance. Occupational therapists and 
others have done an effective job in 
many cases in functioning as adaptive 
equipment specialists. These staff nor- 
mally are associated with medical hos- 
pitals or in school systems. A notice- 
able gap still exists however between 
the expertise of the clinical rehabilita- 
tion engineer, the medical team and the 



direct service providers in schools, reha- 
bilitation facilities and state agencies. 
This becomes increasingly apparent when 
vocational applications of rehabilitation 
technology resources are needed. 

The recognition that greater em- 
phasis needs to be placed on the actual 
delivery of services has been receiving 
considerable attention by Rehabilitation 
Services Administration, National Insti- 
tute for Handicapped Research, and the 
Association for Advancement of Rehabil- 
itation Technology (formerly RESNA). 
Priority is being placed on the develop- 
ment of effective models for the deli- 
very of rehabilitation technology services 
and identification of personnel available. 

The thought for developing a "spe- 
cialist" that would be trained in both 
rehabilitation skills as well as many of 
the technical competencies from the 
engineering field is not new. For the 
past three to four years staff in the 
rehabilitation program at the University 
of Wisconsin-Stout have been working on 
developing a training specialty that 
would prepare bachelor level staff to 
work effectivc!y with technology while 
also having strong rehabilitation skills. 

A Rehabilitation Technology Spe- 
cialist is one consultant to the rehabili- 
tation team that works with disabled 
persons to identify ways to overcome, or 
at least minimize, physical limitations. 
Working with rehabilitation counselors, 
physical and occupational therapists, 
special education teachers, rehabilitation 
engineers, and others, the Rehabilitation 
Technology Specialist is responsible to 
come up with practical applications of 
technology that actually work. This 
team approach is an important concept 
with the Rehabilitation Technology Spe- 
cialist. There is no one "professional" 
in the rehabilitation process that pro- 
vides everything for the clients who are 
served. In actual practice, the rehabili- 
tation process functions most effectively 
when there are many professionals such 
as occupational therapists, rehabilitation 
counselors, special educators, vocational 
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evaluators, rehabilitation engineers and 
placement staff each contributing their 
specific expertise. 

As a "specialist", the rehabilitation 
technology specialist would work in 
conjunction with rehabilitation engineers, 
occupational therapists and other profes- 
sionals in the actual delivery of services. 
Duties and responsibilities would include 
such things as job modifications, modify- 
ing job sites, fabricating adaptive equip- 
ment or specifying available aids and 
devices in rehabilitation hospitals, state 
vocational rehabilitation agencies and 
facilities, private rehabilitation, schools 
and in business and industry. In addi- 
tion to being able to "specialize" in this 
type of work, this training model also 
includes skill preparation in counseling, 
vocational evaluation, work adjustment 
or many of the other human service 
tasks. This flexibility is important in 
most employment settings. 

This "specialist" would not replace 
or eliminate the need for rehabilitation 
engineers. Instead it is anticipated that 
through the availability of rehabilitation 
professionals that are skilled in both 
technology and human service, the ap- 
plications of technology to assist 



persons with disabilities will be improved 
and expanded and the market for quali- 
fied rehabilitation engineers will be 
increased as well. 

Does sufficient need exist for 
another "specialist"? Judging from the 
limited knowledge that most rehabilita- 
tion professionals have of rehabilitation 
technology resources and applications, 
the limited number of facilities and 
centers offering rehabilitation technology 
services, and the limited number of 
service delivery personnel available, the 
need very much exists. 

More information about Rehabilita- 
tion Technology Specialists and training 
programs for persons interested in be- 
coming specialists can be obtained from 
the School of Education and Human 
Services at the University of Wisconsin- 
Stout, Menomonie, Wisconsin. 



Tony Langton, Director 
Rehabilitation Engineering Center 
School of Education and Human Services 
University of Wisconsin-Stout 
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TBCHNOLOQT ~ OPBNINQ DOORS FOH 
DISABLED PBOPLB 



Jay Rocblin and Frank Bowe 



ABSTRACTi A« the opening keynote speaker, 
Mr. Rochlin presents Frank Bowe's comments 
on the need of the disabled community to 
influence the creation of technologically 
oriented products in specific directions. 
He elaborated on the following needsi 
accessible equipment, incentives for 
"orphan" markets, decreasing equipment 
cost, and training in the use of aids. 



Good Borning. It is a pleasure for me to 
be bere witb you in Milwaukee. I am Jay 
Rocblin, Acting Executive Director of tbe 
President's CoMittee on Eeployaent: of 
tbe Handicapped, in Washington, How I 
caae to be bere is a long story ~ but I 
will Make it brief. Back in Narcb, 1985, 
Frank Bowe accepted an invitation froa 
Paul Hoffaan to be tbe opening keynote 
speaker for Discovery '85, whicb tben was 
scheduled for tbe following October. In 
April, Paul advised Frank that tbe dates 
had been changed to early March, 1986. 
And tben in August, tbe date was again 
changed — but this tiee Frank was no 
longer sure that be could sake it. Three 
weeks ago, be knew tbct be bad an 
unavoidable conflict. Frank suggested, 
and Paul agreed, that I would read for 
you tbe paper Frank bad prepared. 

I talked with Frank tbe other day. He 
very euch wanted to be bere witb you; be 
believes this is an ieportant conference, 
and he wanted to do this for Paul 
Hoffean, whoa he respects. However, be 
asked ae to convey to eill of you bis 
apologies and bis sincere hope that all 
you will aiss will be bis faaous 
Scandinavian accent! 

In tbe novel, "Fletcb and the Man Who,** 
by Gregory McDonald, I. M. Fletcher aakes 
tbe provocative coaaent: ••'Ideology will 
never equalize tbe world. Technology is 
.doing so."* As 'The Man Who' responds: 
••There are aany parts to that 
observat ion' •* . 

Let ae twist Fletcb's words i lightly: 
••Training will never equalize disabled 
and nondisabled people. Technology is 
doing so.** Aaericans with disabilities 
have been described, accurately I think, 
as tbe best-trained uneaployed people in 
our society. I do not aean to disparage 
vocational and other training; far froa 
it. Untrained disabled persons truly are 
and will be uneaployable. But we have 
learned that it is not enough to ^^quip a 
disabled Jobseeker witb vocational and 
social skills, because nondisabled 
persons witb siailar training retain 
their advantage. For t»7o applicants, 
disabled and nondisabled, to be equal in 
tbe eyes of tbe caployer, we need 
soaetbing aore than training. Today, 
that soaetbing aore often is technology. 
Witb the right aid, tbe disabled person 
is equal. 

Let ae explain that* 
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Id today's job aarket^ blind persons 
often are handicapped by inability to 
read typed, printed or displayed 
inforaation. Yet, ^re have — froa Xerox, 
froB Dest Corporation, froa Oberon, and 
now froB TecBar — inexpensive Bachines 
that do the reading. These Bachines scan 
text and enter it, autoaatically^ into a 
ccBputer. We also have very inexpensive 
speech synthesizers — Bade by, aaong 
o t hers , Vo t rax , Vo t r.n , Texas Ins t ruBen t s , 
Street Electronics, and DEC (Digital 
EquipBent Corporation) — that translate 
the text into an understandable voice at 
up to 720 words a Binute, or four tines 
the rate of conversational speech. 

Persons with very severe Bobility 
is.pairBents often cannot even perforB 
miniauB-wage jobs at fast-food or laundry 
establishaents. Yet we have today 
Bachines that accept their speech as 
input and let thea work froa their hoaes, 
or even beds, if need be. I personally 
know two young aen who are doing exactly 
that, froa beds in Virginia and Maryland. 

Individuals who are severely retarded 
often cannot reaeaber the sequence in 
which various tasks are to be done, even 
if they do each of these tasks 
conscientiously and well. Today, we can 
use aicroprocessor-based aids to take 
these individuals step-by-step through 
the entire Job. The coaputer accepts 
speech as input and can produce speech as 
output, or even iaages showing how the 
job is to be perforned, all of this 
instantly available when needed. 

And very soon, within five to ten years, 
we will have aachines that understand 
conversational speech and display it — 
in *real tiae*. Deaf people will be able 
to read on a screen what a caller says on 
the telephone. Frank says he can't wait 
to get his first call offering hia free 
singing lessons. 

The poibt of all of this is twofold. 
First, these aids do what disability 
prevents: they see for blind people, 
■ove for physically disabled persons, 
reaeaber for retarded individuals, and 
hear for people who are deaf. In other 
words, they equalize the situation. 

Does an eaployer really care whether a 
docuaent is being seen by huaan eyes or 
by an electronic eye — as long as it is 
read and understood? Does an eaployer 
really care whether a prograaaer enters 
coaaands by finger or by voice? I think 
not. With technology, trained disabled 
people becoae equal to trained 
nondisabled people. 

And that's always been the goal: to give 
people with disabilities a fair chance. 



What I've been describing so far is aore 
ideal than real. True, the technologies 
are here right now. But few eaployers 
know about thea — and fewer disabled 
people are using thea. This is where 
training coaes in: for both eaployer and 
would-be eaployee or eaployee seeking 
proaotion. 

The President's Coaaittee sponsors, with 
support froa the National Institute of 
Handicapped Research and the Rehabilita- 
tion Services Adainistration , and with 
the help of West Virginia's Rehabilita- 
tion Research and Training Center, one 
part of the answer: JAN. The Job 
Accoaaodation Network is a toll-free 
database that eaployers can use to get 
iacediate help in finding accoaaodat ions 
for disabled jobseekers and eaployees. 
By calling l-SOO-JAN-PCEH, an eaployer 
can learn of the aost recent and cost- 
effective aids — and the naaes of other 
eaployers who have used these aids. 

Soae local prograas — such as The 
Computer Center for the Visually lapaired 
at Baruch College in New York City, 
Arkansas Enterprises for the Blind* in 
Little Rock, National Technical Institute 
for the Deaf in Rochester, and the 
Maryland Rehabilitation Center in 
Baltimore — provide training for disabled 
persons in use of these new technologies. 

But both JAN and these training prograas 
represent only the beginning of what we 
nu;t do. 

Let ae suggest soae logical next steps. 

First, we've got to aake equipment aor;; 
accessible. Before the dawn of the 
'*Inf oraation Age**, the most critical need 
was for accessible buildings. We've done 
a lot in that area. But now, with aore 
than half of all Jobs being so-called 
'*inf orastion jobs**, we have an equally 
urgent need to uake typewriters, copiers, 
coaputers and other equipment accessible 
to and usable by disabled persons. The 
National Council on the Handicapped has 
proposed to Congress that it create a new 
-Title VIII- in PL 93-112, the 
Rehabilitation Act — which is even now 
being reauthorized — that would require 
the Federal Government, and in a few 
years, all Federal contractors and grant 
recipients — to purr^hase only accessible 
or adaptable equipaen^. I urge you to 
contact your Senators and Representatives 
to support enactaent of this Title as 
pari of the new Rehabilitation Act. 

Second, we need to provide aanuf acturers 
with in« •ntives to make equipment that 
have only very saall potential aarkets. 
There is, for exaaple, a television 
decoder now being built that lets deaf- 
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blind people read on their fingertips 
everytbiDf that deaf people see in 
captioned programs. This will be a big 
boost for thousands of deaf -blind 
persons. But they are not sizeable 
enough to convince a cospany to invest 
several Billions of dollars in product 
manufacture, sales, distribution and 
s<«rvice. A second part of the National 
Council on the Handicapped's proposed 
Title VIII woul;k provide the needed 
incentive. Modelled after the Orphan 
Drugs laWy this Orphan Technologies Act 
would offer manufacturers tax credits for 
work they do on devices such as this 
deaf-blind TV decoder. 

Third, we must keep prices of special 
aids going down. Only 20,000 disabled 
people, by sost estimates, now have 
adapted personal computers, yet we know 
the need is in the tens of millions. 
Only low prices will broaden the base of 
this market. To get prices really down, 
we need to make these aids helpful to 
nondisabled as well as disabled persons. 
The document scanners I described 
earlier, for example, are falling in cost 
because companies use them to reduce the 
need to hire typists and data entry 
clerks. 

Fourth, we must greatly expand training 
for disabled people in use of the new 
aids. These arc literally the hearing 
aids and the canes of tomorrow. Just as 
we train blind people to use guidd dogs, 
so too must we train disabled individuals 
to use the new technologies. 

To do all this, we really need a strong 
advocacy organization that speaks for all 
of us. In Changing the Rules, Frank Bowe 
describes how the American Coalition of 
Citizens with Disabilities (ACCD) played 
that role in response to the crisis 
around section 504. Perhaps we will need 
another crisis to bring us together 
again. I hope that we have the maturity, 
however, to act on our own. Technology, 
then, isn't the whole answer. Neither is 
training. They must come together — for 
each disabled person we serve. I've 
suggested some ways we might do this, but 
I am sure you have many more ideas. That 
is what you will be discussing at 
Discovery '86 --and I wish you the best 
of luck! 

Reference: 

Bowe, F. Changiag the Sules. Silver 
Spring, MO: TJ Publishers [817 Silver 
Spring Avenue, Silver Spring, MD], 1986. 
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Abstract 

The development of a computerized information 
system for a rehabilitation facility is a 
detailed process involving many hours of 
analysis and design. Portions of this process 
can be carried out by existing facility staff, 
while other portions require data processing 
professionals. In addition to the development 
processes, a facility must select software and 
hardware that will meet its information needs. 
Once the system development and hardware and 
software selection have been completed, the 
new system can be implemented. Throughout 
each of these processes it is essential that 
the facility staff be involved and kept 
informed of progress. This paper discusses 
some of the critical factors involved in 
surveying a facility's information needs and 
developing documentation specifying those 
needs. This documentation can then be used in 
developing a computerized information system 
for vocational rehabilitation facilities. 



As public funds become more scarce, the 
accountability demands for funding agencies 
are increased (Simon, 1982), which in turn 
increases document9tion requirements in the 
form of staff paperwork. Even more 
significant is the client training issue. In 
addition to required paperwork, staff members 
are also responsible for successfully training 
the facility's clientele. Successful training 
is very dependent on training results 
information being readily available to staff. 
The dilemma faced by rehabilitation facilities 
is one of either allocating staff time 
primarily to paperwork or allocating staff 
time primarily to client training. With this 
in mind, the need for an easily accessible, 
manageable, maintainable, and timely 
information system is self-evident. Hore and 
more rehabilitation facilities are turning to 
computer technology in an attempt to manage 
information systems. 

Computerized information systems are 
desirable for several reasons. A computerized 
system allows massive amounts of information 
to be stored and retrieved with much less 
effort than a manual system. Information can 
also be sorted, compiled, and analyzed in a 
fraction of the time required by a manual 
system. This allows staff time to be 
reallocated to more productive areas of 
operation. 

Although computerized systems are the 
obvious solution to a facility's increasing 
information management needs, these systems 
can be nightmares if not properly designed and 
implemented. The following discussion 
addresses several critical factors in the 
development of an automated information 
system. 

S^steis.DgyeiQBienJt 

Systems development is a two-part process 
involving an analysis of current information 
requirements and the design of a new system to 
better meet those requirements. In analyzing 
an information system all the information 
tracked and recorded within the facility, as 
well as how and by whom the information is 
collected and manipulated, should be 
considered. Keep in mind that the real 
information system is usually a combination of 
the formally documented system and an informal 
system. (This informal information system is 
a product o' staff ingenuity in solving 
perceived deficiencies in the formal system.) 
In addition, systems designers must evaluate 
future needs of the facility. The design of a 
new system involves streamlining the current 
system and adding to this system to better 
meet the facility's current and future 
information requirements. 
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§YSte|s_DeyeioB|ent_Ei:eBaratior! 

The first, and probably lost critical 
factor, in systeis developient is the 
preparation phase. Begin this phase by 
selecting an individual (s) who has a neutral 
position within the facility. Allow this 
individual(s) to carry out the systeis 
analysis and design. Keep in lind that a 
thorough investigation of the how, why, what, 
and who of the current information system is 
to be conducted. In order to perfori this 
investigation effectively, an individual 
should be a non-threatening entity to other 
staff. This individual should not be 
surprised to find portions of the current 
information system that are not functioning 
and other portions that have been informally 
modified by staff to meet their needs. These 
irregularities should be considered as part of 
the real information system. 

Hhenever a facility f aces'potential 
change, it is necessary to prepare for that 
change. Each staff member should be involved 
from the very beginning. Inform the staff of 
the anticipated development process and, more 
importantly, involve the staff in the process. 
Solicit staff suggestions on specific 
functional modules of the system. Not only 
should the staff be involved from the 
beginning, but they should be involved 
throughout the development process. 
Soliciting and maintaining staff involvement 
is an excellent way to prepare for the 
organizational changes inherent in developing 
and implementing a new information system. 

Qyctgnt^lQferiatiQD.System.Aoslxfis 

The analysis of the current information 
system can be stated simply as, "Hhat is the 
existing system?" To determine "Hhat Is" the 
current system, it is necessary to carefully 
examine each component of the system. These 
compoftents include staff, information 
collection forms, reporting formats and 
frequencies, information manipulation 
processes, and information storage 
requirements. Begin by reviewing the specific 
information requirements of each staff member. 
This process can be carried out in a personal 
interview with each staff member. Review each 
form used by the staff member, giving 
attention to the individual pieces of 
information (data elements) that the staff 
member receives, uses, or generates. Develop 
a special form on which to record this 
information. An excellent procedure for this 
task is to review each form that the staff 
member uses. For each data element (piece of 
information) on these forms, record where the 
data element comes from, by department and 
staff member. In addition, record any 
processing performed by the staff member. 
Next, note where each data element goes, by 
department and staff member. 

Two other factors to consider at this 
point are reporting f,nd purging frequencies. 
Determine reporting periods for each report. 
For example, how often does the facility 
submit a "Services Rendered Report" to a 
funding agency? Purging frequency simply 



means the length of time that a data element 
must be maintained on file before it can be 
discarded. For example, the length of tine 
that client training progress information must 
be maintained in an active file. 

The next step in the analysis is the 
development of an overall concept of 
relationships between the system's data 
elements. The best method for this process is 
the development of flowcharts. These 
flowcharts will be diagrammatic depictions of 
the information system and how it works. 
Forms are shown in relationship to other forms 
used, as well as to the staff position using 
it. Duplication of data and processes can 
easily be seen by studyina these charts. 

Once this process is completed, compile 
all of the data elements into a catalog form. 
List a particular data element only once. In 
a computerized information system a data 
element valso referred to as a datum) usually 
needs to he stored only once. Uhen that 
particula" data element is required for a 
report or screen, it can be retrieved and used 
as needed. 

Hhen this process has been performed, the 
system analysis phase is almost complete. The 
data element catalog and flowcharts should be 
reviewed with each staff member to identify 
any ommitted data elements. 

NeS-lDfoCiatign^S^stef^Qesign 

The second part of the system development 
process is c'ssigning the new information 
system. At this point, review the system 
analysis documents (i.e., data eleme<tts 
catalog and flowcharts). Note the areas of 
duplication in data collection, dato entry, 
and reporting functions. If this duplication 
is not part of a data integrity check, 
consider eliminating the function. Remember 
that a computerized information system 
generally requires the entry of a data element 
only once, even though it may be used in 
several processes. 

The data elements catalogue should be 
organized into functionally related groups. 
An example of this is the employee daily 
attendance records. The data directly related 
to this tracking function should be grouped 
together. Carry out this process for each 
anticipated component (i.e., data entry 
screens/forms, processing functions, and 
reports). This process can be made easier by 
studying the flouchart^j to see where data 
enters the system and how it travels through 
the system. At this point, only the 
particular data elements included in these 
components are bei^ig addressed. The detailed 
format of these components will cone ai a 
later point. 

Other factors to be considered at this 
point are data entry modes, data processing 
speed, and the degree to which the system 
should be user-friendly (easily understood and 
utilized). Data entry modes refer to the 
method by which data are entered into the 
information system. The options here are 
classified into two general methods. One 
method is point-of-entry , in which the d>ta 
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are entered at the point where it is collected 
or generated. An exaiple of this is a client 
trainer entering training progress data as it 
occurs. The other lethod is that of batch 
entry, where data are entered at a tiie later 
than the actual occurence. For exaaple, a 
client trainer records training progress data 
on a fori for the period of one week. This 
data is then enterpd in the computerized 
systei by a data entry clerk or the trainer at 
the end of the week. In addition, consider 
the option of having several staff leibers 
enter data at the saie tiie. This multiuser 
capability has been available on aainfrave and 
■inicouputers for several years, but only 
recently on microcomputers. 

Another factor to be considered is 
processing speed. The amount of timp 
allowable between data entry and results 
reporting should be determined. In areas 
where immediate (real-time) results are 
required, the allowable response time should 
not exceed three to five seconds. In other 
areas where immediate feedback is not a 
ntrcessity, the allowable time period might be 
as long as one month. The issue here is one 
of determining what functions must be real- 
time versus batch (delayed) processing. 

Usability requirements are another 
critical factor in system development. The 
usability of computer software has become a 
major issue in the software development 
industry. Recently a leading industry expert 
indicated that by the year 1986, any software 
program that requires more than 30 minutes to 
learn will never be marketable (Bunnell, 
1935). A computerized information system that 
requires a user to learn several pages of 
cryptic commands is likely to be avoided and 
underutilized. User-friendliness should be a 
key factor in developing a widely used 
interactive system. By including user 
instructions in the form of on-line help 
screens, the probability that the system will 
be fully utilized can be significantly 
increased, with this method, the user can 
access immediate operating instructions on the 
computer screen. 

Data/S)t§t?i„Bsgyiteieni_PriQriti29UsD 

To this poAnt the new information system 
has been desigtted in a general manner. The 
next step is to prioritize the system 
requirements into: (1) fun::tions essential to 
the operation of the facility; (2) functions 
that are desirable, but not essential; and (3) 
functions that are helpful, but somewhat 
luxurious. Keep in mind the cost constraints 
that must be met. These constraints will no 
doubt have a direct effect on the prioritized 
system requirements. 

Eyalyatiog.^yaii^big.Softw^tg 

The evaluation and selection of software 
is next. Even though many facilities are 
tempted to select hardware at this point, it 
is best to Proceed with the selection of 
software. 

As a result of the proceeding phases. 



there should exist a catalog of prioritized 
data elements for the new system, a set of 
flowcharts that diagrammatically depict the 
new system, and a document that indicates 
reporting formats and frequencies. Together 
these documents provide a detailed analysis of 
the system, which in turn provides an 
excellent software evaluation tool. Also, the 
facility should develop a list of how it has 
decided to address each of the critical 
factors mentioned previously (e.g., data entry 
modes, usability requirements, processing 
speed requirements, cost constraints, etc.). 

Begin the software evaluation process by 
obtaining brochures, demonstration diskettes, 
copies of reports generated by the system, 
information on technical support available to 
users, and operating manuals for the software 
package. Review these materials with respect 
to all requirements. Then talk with 
individuals who are actually using the 
software. Inquire about the ease of learning 
the system, problems encountered, dealer 
response to technical questions, and the 
ovev^ll opinion of the users. In addition, 
inquire about the needed functions that the 
software is not providing. This information 
often will aid in eliminating inappropriate 
software packages from the selection 
possibilities. 

The next step in the evaluation p, jcess is 
the testing of the software with actual data. 
Use actual data from the facility. Take note 
of the processing speed during the data entry 
and reporting functions. Calculate the amount 
of disk storage that is required to 
accommodate the facility's information. 
Determine if the software will accommodate the 
length of the facility's data elements. In 
addition, compare the package's reporting 
formats with the facility's reporting 
requirements. If there are format 
discrepancies, examine the package's report 
generation capabilities. Determine if its 
capabilities will supplement the provided 
reports to meet the facility's reporting 
needs. If modification is required, obtain 
firm prices from the software supplier. Once 
this information has been gathered, a cost- 
benefit analysis can be performed to 
facilitate the software selection. 

Qysto|_Programiing_of. Software 

After the evaluation process is completed, 
if no software package meets the facility's 
information management needs, it would be 
advisable to either alter an existing package 
or to custom program a software package 
tailored to the facility's needs. Regardless 
of the decision, a computer consultant is 
helpful during this phase of development. If 
possible, hire a computer consultant with 
experience in the human services/ 
rehabilitation field. T.Ms will reduce the 
amount of time required to educ^'^te the 
consultant about the facility. 

After the consultant has reviewed the 
system design, ask for written suggestions as 
to how the development project should be 



DISCOVERY III 

20 



continued. Next develop (detailed 
specifications for the new information systei. 
This step can be carried out by facility 
staff, but it should be directed by the 
coiputer consultant. This includes designing 
the actual report foriats, data entry 
screens/foris, and step-by-step detailing of 
the processing involved. Develop a tiie table 
Hithin which the programing is to be 
completed. Once this process has been 
completed, the actual programing process can 
begin. 

The consultant should help the facility 
select a prograiier/prograiiing fin to 
continue the development through custoi 
programing. Be prepared to spend soie tiie 
interviewing and selecting a programmer/ 
programing fin. This selection is a 
critical link in the project. Evaluate the 
programer/prograaiing fin's resources in 
tens of staff, experience, and financial 
solvency. Spend tiie with prospective 
consultants. Detenine what type of projects 
the fin has completed. Ask for specifics on 
how the project -4111 be lanaged. Request a 
list of end user references and then contact 
the references to detenine how the fin let 
their needs. Also ask the references how the 
firi was at lee^ing schedules. Look for fins 
that seei to understand and appreciate the 
■agnitude of the project. Ask for a proposal 
in writing. Then verbally review the proposal 
with the consultant. Extreie care should bt; 
exercised in this selection. A poor selection 
at this point can result in lonies being 
expended with very few usable results. SeJect 
the fin that seeis best equipped to coiplete 
the programing project within the facility's 
tiae schedule. 

Ey9iyaUDg.^v§il§blg,|j3[:jw9re 

Once the software has been selected, or 
custoi programming has begun, a facility can 
evaluate and select cciputer hardware. It 
should be stated once again that hardware 
should be selected after the software has been 
chosen. Keep in mind that the software 
directs data processing functions. For this 
reason, the software detenines the facility's 
processing capabilities and should be selected 
first. Hardware can then be selected that 
will allow the software to perfon at its 
optiaua capability. 

The coiputer industry boasts a wide 
variety of hardware options. Most of these 
options are very capable computers. However, 
the selection issue is not one of which 
computer is the lost capable, but rather one 
of which computer is best for a particular 
situation, and which coiputer will survive in 
the volatile computer larket. Hany industry 
leaders believe that the Microsoft Disk 
Operating Systei (DOS) popularized by the lEH 
compatible personal computers and computers 
operating with the UNIX operating system will 
become the industi^y standard. If this is 
true, then computers of this type would 
represent a good selection. 

There are several factors to consider when 



selecting hardware. One factor is 
expandability. The selection of a computer 
with limited expandibility in terms of 
information storage could be a disaster for a 
rapidly expanding facility. Another factor is 
operating costs. Some hardware requires 
special environments, trained professional 
operators, and regular maintenance. These 
operating costs must be considered in addition 
to the purchase cost of the hardware. A very 
important factor is maintenance. Before 
selecting a particular brand of hardw^ire, 
evaluate the available maintenance/repvHir 
service. Even if a facility has the fastest 
and most advanced hardware available, that 
hardware is useless if it is inoperable. Be 
particularly aware of industry standards and 
available maintenance service. 

IlBiei§DtiD9-thg,New_Syste§ 

Once the software has been selected or 
programmed, and the hardware has been chosen, 
the new information system can be implemented. 
At this point, the prior efforts to involve 
the facility staff in the development process 
will make a sig-.ificant difference in the 
iiplementatioA process. Continue to involve 
the staff. Develop an implementation plan and 
present it to the facility staff. The 
implementation plan should include provisions 
for operating the current system parallel to 
the newly implemented system for several 
months. Tl is will allow the comparison of 
results frrm both systems to test for 
reliability. It will also provide a backup 
information system for use when problems occur 
in the newly implemented system. In addition, 
a stcff training progra* should be 
implemented. This program should provide 
training in the areas of computer literacy and 
usage of the new system. 

During implementation of the new system, a 
major portion of staff time will be spent 
collecting and formatting existing data so 
that it can be entered into the system. This 
process will be time consuming. However, this 
time will usually be recovered once the system 
becomes completely operational. In addition, 
during the initial months of using the new 
system, the staff will experience a learning 
curve effect. As they begin working with the 
system, the staff will notice a considerable 
increase in the amount of time required to 
perform a particular task. The staff are 
likely to become frustrated with the system at 
this Point. However, as they become familiar 
with the system, they will notice a decrease 
in the amount of time required to perform that 
same task, and their frustration will subside. 

Overall, the new system should provide for 
an increase in productivity. The direct 
service staff can spend more time with staff- 
client interactions and less time completing 
paperwork. The management staff will have 
current information available on the operation 
of the facility. In both cases, timely 
information will allow timely feedback to 
staff and clients, as well as allowing 
corrective action tc taken more quickly 
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This presentation will present various 
activities in Connecticut that deal with 
technology and children with disabilities. The 
two Major efforts are the Connecticut Special 
Education Network for Software Evaluation 
(ConnSENSE) Projecti and the Connecticut Special 
Education Computer Network (ConnNET) Project. 
ConnSENSE provides a statewide model for the 
evaluation of software for children with 
disabilities. The ConnNET Project is an effort 
to encourage Connecticut school districts to 
become involved in telecommunications. 



The University of Connecticut has created a 
Special Education Center to best meet the broad 
needs of individuals with handicaps* There are 
specific service delivery units within the 
center» each serving a particular target 
population. The Technology for Children with 
Handicaps Unit provides direct technological 
assistance to state and local agencies» school 
administrators^ and special education 
coordinators and teachers. The latest 
breakthroughs in hardware! software and 
procedures! are filtered through the unit. Both 
the ConnSENSE and ConnNET projects are housed 
here. The Technology for Children with Handicaps 
Unit also works cooperatively with the 
Connecticut State Department of Education. 

ConnSENSE Project 

The Connecticut Specia' Education Network 
for Software Evaluation (CorvnSENSE) is a ' 
Connecticut State Department of Educat'on funded 
project in iti third year of ojfi^ratlon* The 
overall goal of ConnSENSE has been to develop 
and field test a statewide model that evaluates 
the effectiveness of c&^rseware for children 
with disabilities! and disseminate the results 
within Connecticut and beyond. To insure that 
this goal is achievedi the project developed a 
courseware evaluation model and instrument! 
trained a cadre of over 100 teachers and 
administrators to evaluate courseware! and has 
disseminated the reviews in the EgnnggNgE 
Buiigtin. 

In order to develop a courseware evaluation 
instrument, the ConnSCNSE staff first explored 
the forms already in existence. Those of most 
help were from FDLRS/TECH! MCE! HECC! Hicrosift! 
Hicrowarei Stanton H. florris! and Scholastic. 
This survey of the literature rirsulted in jgrie 
development of an evaluation form that contained 
four factors common to all previous forms. 
These common components were^ Documentation # 
Educational Validity! Technic4l Qualities! and 
Presentation/Instructional Quality. For each 
factor! particular attention was given to the 
needs of children with disabilities. For 
example! under Oocumentationf evaluators assess 
whether the publisher claims the courseware is 
designed for children with disabilities! or 
whether it is modifiable for i*se with these 
children. 

The unique feature of the CgrmgESgl 
EsyiSSSflff EyflyilifiC Efi^S <RuckerT Archa«b«ult! 
DaviS! i Kahn, 198^) is the fact that it looks 
at the skills necessary to operate the 
courseware as well as the modifications that are 
possible to make in the courseware. Uith this 
information the teacher can determine whether 
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thm cours«i«Ar* is too difficult for th» 
stud»nt»r and if so whether significar^t 
AOdif icatiorvs can b« madtf that nould Aake the 
cours»4«fir& appropriate for the children. 

Under the Skills ^)ecessary sectf.on* the 
evaluators Consider the reading 1»v(?1y interest 
level » text size and the amount of manual 
dexterity ahd the extent of eye-hand 
coordination required. They also observe if 
sound Is necessary^ whether the program is voice 
activated^ Mhether color discrimination is 
required^ and the amount of sequential memory 
skill necessary. 

The Modifications section determines 
whether modifications are possible to the 
reading leveU graphics* speech » input mode* 
form of feedback! reinforcement schedule^ or the 
actual content of the program. Evaluators may 
also indicate if no modifications are possible 
to the courseware. 

The ConnSENSE Project has trained over 100 
Connecticut special edt^i:ation teachers and 
administrators in software evaluation. TMe 
training involves guiding the participants 
through the evaluation of a piece of courseware 
using the CSCQSECSS Q^UISStSiCt Evill^iil&C 
Everyone uses the same piece of courseware and» 
through discussion* comes to an understanding 
of exactly t^at is intended by each section of 
the evaluation form. 

Courseware received by the ConnSENSE 
Project is taken to these training workshops and 
also distributed to the cadre of evaluators. 
After a piece of courseware has been evaluated 
by at least three cadre members* the ConnSENSE 
staff writes a review of the courseware* 

The project publishes the courseware 
reviews three times a year in the QgnngCNSg 
iSiiltiiC* which is mailed to over 2000 special 
educators nationwide. In addition to the 
Connecticut reviews* the bulletin includes 
reviews from other members of the National 
Consortium on Technology for Children with 
Handicaps, there are also updates on the latest 
adaptive devices* announcements of upcoming 
workshops and conferences* and reports of 
studies and t>ractices in the use of computers 
with the handicapped. 

ConnSENSE conducts a one-day conference 
each summer at the University of Connecticut 
campus in StOrrs. The project anticipates that 
300 educator* will attend ConnSENSE '86 for up- 
to-date informationi hands on experience^ and 
outstanding e>ihibits. 

Ibf &!i|t ionaJ[ EfiDf 9£tlum Op JssbDSl&fly fSC 
QBildrfn wijjj biDSiS^fif 

The National Consortium on Technology for 
Children Hith Handicaps is comprised of State 
funded projects from Connecticut* Florida* 
Kansas* Michigan and Utah. This informal group 
dates back tO the Plan Tech Conference at 
Gallaudet College in Washington D.C. in July of 



I98<i. The conference* organized by the National 
Association of State Directors of Special 
Education (NASDSE) and Education Turnkey 
Systems* was funded by the Office of Special 
Education Programs of the U.S. Departmev^t of 
Ecfucation* Project directors from Connecticut's 
ConnSENSE Project iQiauncy Rucker), Florida *s 
FDLRS/TECH Project ^Eileen Praceb), Kansas' MICC 
Project (Judy Wilson) and Utah's SECTOR Project 
(Bob Reid) presented a panel discussion on their 
respective projects* 

The panel presentatio/t offered the project 
directors the opportunity to interact for ttte 
first time. It was discovtved that the projects 
had many points in common* lyjt each also had 
unique qualities. The grt^up later received 
funding from the Northeast Regional Resource 
Center (NERRC) in Burlington* Vermont* to meet 
in Kansas City. The intent of the conference 
was to explore additional ways to organize a 
systematic method of information sharing. 

The Kansas City conference marked the 
beginning of a working consortium. The four 
project directors mentioned above were present* 
along with Bob Hoehle from the Mountain Plains 
Regional Resource Center in Iowa* Ruth Bragman 
from the South Atlantic Regional Resource Center 
in Florida* find Ken Baker from NERRC. 

In June of 190Sf the consortium met with 
Jim Randall from Michigan's Project ACCESS. 
Since Project ACC^ESS is also a state funded 
project with a mission similar to that of the 
other consortium members* Project ACCESS was 
invited to join The National Consortium on 
Technology for Children with Handicaps* 

The consortium now represents five 
different states. The following objectives have 
been adopted by each project: 

1. To avoid duplication of effort. Every 
project does not need to concentrate on 
courseware evaluation. Each project should be 
encouraged to pursue diverse activities* 

2. To share information on exemplary 
programs and practices. Each project has 
examples of outstanding practices concerning 
computers and children with handicaps. These 
results should be shared amongst the member 
projects. 

3. To coordinate software purchases and 
share evaluation results. Consortium member 
states will be afforded a broader look at 
educational software* as it is economically 
impossible for each project to purchase all of 
the courseware that might have applications 
for children with handicaps. 

^. To influence publishers to improve the 
quality of software for children with handicaps. 
Reputable publishers are very interested in >fhat 
educators think. Several publishers* when 
developing products for the special tfducjition 
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Mrketi hav* sought the advice of consortium 
fli««bers* 

\hm National Consort iuai on Technology for 
Children with Handicaps is having positive 
effects on all involved. By dissewinating 
information about computer technology and 
special populations through training* software 
reviews and instructional products* t^ichers and 
adeinistrators fro« consortium weaber states are 
benefiting fro« this cooperative effort. Some 
consortium products are being made available to 
at«tes not Involved in the coiwjrtiun. More 
important ly> the quiftiity of courseware for the 
handicapped is improving. This will have a 
profound and oositive «ffect on *he entire 
handicapped papulation. 

Qodd5?6I ?c°aect 

The Connecticut Special Education Computer 
Network (ConnNET) Project is in its second year 
of funding from the Connecticut State Department 
of Education. Its aim is to field test the 
feasibiHty of a computer network among schools 
and school districts within Connecticut. 
SpecialNet» a national computer network of 
special educators* serves as the backbone of the 
project. The major activities have included 
development of a Connecticut bulletin board on 
SpecialNeti evaluation of school district 
equipment needs* training local school district 
and State Department staff in Specia.\Neti and 
offering technical assistance to projiMrt 
schofiisc 

Imgletent Connecticut Bulletin Board 

fheVTrst activity was to implement a 
Connecticut bulletin board on SpecialNet. 
Since this should provided an ^dded incentive 
for Connecticut school districts to join 
SpecialNet, work relating to this activity began 
as soon as the project was funded. The 
Connecticut bulletin board provides instant 
communications between Connecticut school 
districts and the State Department of Education! 
as well as among the districts themselves. The 
Connecticut bulletin board functions like a 
State Department of Education electronic 
newsletter. Information of particular 
importance to Connecticut special education 
administrators is '*on line** instantly. 

SpecialNet recommends several steps for 
setting up a statewide bulletin boards (a) 
identify the audience* (b) outline the 
information base* (c) decide on the type of 
bulletin boardi and (d) arrange for the 
adminiiitration of the board. 

Wfniify eyditDfif • The general audience 
for the ConnNET Project consists of the State 
Department of Education* all Connecticut local 
school districts* regional education service 
centers iRESCs)* the Connecticut Special 
Education Resource Center (SERC)* and colleges 
and universities across the State. The primary 
audience for the first phase of the project was 
locaU school districts and the State Department 
of Education. Ue selected 30 local school 



districts* and funded their subscriptions to 
SpecialNet the first year of the project. 

iDlSEMiiS!? S*55^ The Connecticut bulletin 
board is an all purpose board. That is* the 
board contains a wide variety of topics rather 
than concentrating on a single theme. Examples 
of items enti^red on the board include: State 
Department of Education memos* new State 
policy/procedures* promising practices within 
the state* notices of meetings/conferences* 
list? of resources in various locations* 
enamples of sucr:>ssful administrative 
strategies* position announcements* requests for 
information* and requests for technical 
assistance. The ConnNET staff* State 
Departmvfitv and local school district staffs 
contr^.bute items under these categories. 

Il'fiS' 9t ii^iif^lD Boerd. A bulletin board 
can be ''open" so that any SpecialNet user cat,- 
access it and add items tc> it* open only to 
Connecticut users* or closed so that information 
can only be added by the project staff. The 
Connecticut bulletin board is open in order to 
encourage the greatest number of users and 
contributions. 

fidSiDi5iE*4i9D 2l SaiitiiD SfiilSl* The 
project^has trained State Department personnel 
in Hartford in the use of SpecialNet. However* 
the bulletin board is administered by the 
ConnNCT staff at the University of Connecticut. 
The project staff works in very close 
cooperation with the State Department* since 
much of the bulletin board content emanates from 
Hartford. 

Evaluate Eguigmen^ Needs 

A telecommunications equipment 
questionnaire was mailed to all interested 
school districts. The questionnaire was 
designed to determine equipment needs which 
Mould enable the schools to link to SpecialNet. 
The questionnaire was returned to ConnNET and 
analyzed by staff members at NStll* National 
Systems rtanagement* Inc. of Washington D.C.* 
which operates the SpecialNet system. 
Individual recommendations for each school 
district were made in terms of the most 
appropriate and cost effective way to join the 
network. This analysis was completed before the 
first training session so that the results coulrf 
be discussed with the participants at that time. 

ICiiD School Dlstr ict and State Deear tment 

Stills 

The project trained staff members from the 
selected school districts* plus designated State 
Department of Education personnel. The training 
sessions were conducted in conjunction with 
NSMI* which has conducted similar training in 
sevaral states with success. The ConnNET staff 
worked closely with NSHI and made all the 
arrangements for the workshops. There were two 
training sessions the first year of the project* 
corresponding roughly to beginning-intermediate* 
and advanced training. These were spaced 
appropriately to allow users time to practice 
their skills between sessions. 
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ConnfCTf in it% second yMr of funding* has 
addffd twenty new school districts to the 
network. The schools have been trained in the 
use of SpecialNety and are currently receiving 
technical assistance from the ConnNET staff. 

EuWcf QicKiigos 

The Technology Unit of the University of 
Connecticut Special Education Center has 
recently completed an agree«»ent with IBM 
Corporation. IBH has loaned the unit l«i fully 
equipped computers. They all have printers, 
«K)deffs, and the complete IBM Assistant Series 
software. In addition, IBn has given the unit 
the entire collection of IBH educational 
software. The unit will use the equipment to 
pursue goals of both the ConnSENSE and ConnNET 
Projects. 

The ConnSENSE cadre of courseware 
evaluators was the first group to receive 
training on the IBM computers. ConnSENSE 
discovered that although the evaluators were 
quite comfortable with Apple computers, this 
did not automatically transfer to a different 
computer. They needed a brief training session 
on the IBM machines. The main ingredient of 
this training was introducing the IBM disk 
operating system (DOS), and gaining familiarity 
with the keyboard. Evaluating the IBM 
courseware is proving a bit more difficult, in 
that fewer of the cadre members have IBM's in 
their schools. Thus, they have to travel to the 
University of Connecticut to evaluate the 
courseware. 

The project staff continues to train 
special educators in cciurseware evaluation. 
During the 1985-86 school year the project will 
train over 100 new cadre members. The 
difference in the training is simply that now 
the teachers will be given training on both 
Apple and IBM computers and evaluate courseware 
for both machines. 



sponsored by The Easter Seal Society of 
Connecticut, would be sent home with IBM 
computers complete with modems. The project 
would develop and maintain a home-based computer 
instruction program for children with 
exceptional intel lecti al ability who are 
physically handicapped. In cooperation with the 
regular classroom teacher, students would learn 
word processing, telecommunication skills, and 
computer programming with the assistance of the 
itinerant teacher. 

Ideally, the computer education the 
students receive at the camp would be continued 
over the school year. Hopefully, this 
personalized and intensive educational program 
will enhance the child's performance in school, 
and provide the attitude, confidence and 
competitive edge necessary to become a 
productive member of society. 
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The ConnNET project is also making use of 
the new IBM machines. As there are now 1<> 
computers with modems availablo, finding a 
facility with modular phone jacks represented 
a major problem. The project is happy to report 
that the University of Connecticut is providing 
such a facility in the near future. Ue will 
finally have a training facility to demonstrate 
the excitement of telecommunications. 

The future looks bright for children with 
disabilities in Connecticut. One of the future 
activities still in the development stage 
includes a cooperative venture involving the 
University of Connecticut, the Connecticut State 
Department of Education, IBM Corporation, and 
The Easter Seals Society of Connecticut. 

The proposal combine! the excitement of 
instruction via modem with the encouragement and 
support of an itinerant teacher. Twenty 
students from a two-week session of Camp 
Hemlocks, a summer camp specifically designed 
for the physically handicapped individual, 
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MEED; DISCOVKRIMG MICROCOMPUTER CAREERS 
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ABSTRACT 



The MEED project will train and place 30 
disabled adults per year in business 
information management positions. The 
curriculum is directly linked to an 
expanding job market, and trains in 
skills needed for practical business 
applications* 

Major software companies support the 
MEED program by donating software 
packages to the students. Many other 
corporations actively participate 
through a Business Advisory Council, 
selecting the students, developing the 
curriculum, locating appropriate 
hardware and equipment and placing 
graduates into internships and 
ultimately jobs. 

Government and academia also collaborate 
in this unique rehabilitation effort. 
The State of Florida Division of Lab-^r, 
and Office of Vocational Rehabilitation, 
assist with identification and funding 
of trainees. At the University of Miami 
the Dept. of Med -cine and Ortho-Rehab, 
provide health care, while personnel 
from the .School of Education and 
Continuing Studies develop curriculum 
and manage the training program. 



GENERAL DESCRIPTIOH 

The University of Miami's MEED 
program is a model rehabilitative 
training program based within its 
Microcomputer Institute. It is a joint 
project of the University's School of 
Medicine, School of Continuing Studies, 
and School of Education and Allied 
Professions. 

The goal of the program is to train 
severely disabled persons in practical 
microcomputer business applications and 
to place them in satisfying jobs which 
will offer upward mobility. 

PROGRAM COMPOHEMTS 

The two major aspects of the 
program are training and p lacement . 
Training consists of three stages: 
assessment, instruction, and internship. 
During assessment applicants' abi lities, 
aptitudes, and interests are evaluated. 
Applicants are then interviewed by the 
screening committee of the Business 
Advisory Council. Those accepted into 
the program move on to coursework at the 
University of Miami's MEED program for 
five eight- week sessions. 
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Trainees take a variety of 
microcomputer business application 
courses including: microcomputer 
hardware and software, word processing, 
database management, spreadsheet 
applications, communications and 
networking, and information retrieval. 
Each trainee also takes a number of 
enrichment courses such as typing, 
business math, management ^nd 
supervision, business communication, and 
systems analysis* 

The coursework is followed by eight 
weeks of internship in a local business 
where trainees get practical experience 
in solving real-world problems. A job 
placement counselor co- super v i ses 
trainee activities, and provides follow- 
up counseling and monitoring after the 
trainee is permanently employed. 



Typically, separate committees of 
the BAG work in speci f ic areas. They 
provide guidance to project personnel, 
identify technical needs, specify 
student- selection criteria, participate 
in development of the curriculum, 
evaluate students capabilities and 
training effectiveness, provide 
internship training sites, and share the 
r espons ibl i ty of placement of MEED 
graduates. Active involvement of the 
BAG ensures the excellence of MEED in 
every way. 



BUSINESS ADVISORY COUMCIL 

NEED is a cooperative community 
venture designed to serve the 
productivity and efficiency needs of 
local business. In order to respond 
meaningfully to ^he current job market,, 
the activities of a dynamic Business 
Advisory Gouncil are engaged. The BAG 
consists of local business leaders who 
have achieved a high level of expertise 
in their fields and who are willing to 
advise the project on a number of vital 
flatter 8. 
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Abstract 

Software has been developed to support 
teaching with an existing textbook. The 
computer provides both phonetic and 
phonologic practice tied to specific 
areas in the textbook. The role of the 
computer is; (1) To ask questions 
related to the material presented in the 
textbook, (2) to drill the students in 
the analysis and recognition of conso- 
nants, vowel letters, and spelling 
patterns, (3) to provide a structure for 
the student to generate sentences using 
specific wordsy (4) to provide a non- 
threatening and uncritical 
ins t ruct ion /tec-ft /evaluation procedure 
with instant feedback, and (5) tp keep 
and accurate and unobtrusive score of 
student progress. Benefits of this 
approach appear to be a faster learning 
pace, better retention of the material, 
p^. r support in performing exercises 
correctly, and increased teacher produc- 
tivity. 



INTRODUCTION 

"Phonics" is the application of 
phonetics to the teaching of reading. 
Using the phonics approach means to use 
the sounds made in speech and the pronun- 
ciation of words and syllables &s part of 
the teaching of the meaning and use of 
words. This is the approach of the 
computer application described below. 
Pictures are used to represent words in 
the textbook. A word is analyzed from 
the point of view of vowels and conso- 
nants, and correct spelling. It is then 
"sounded out" based upon its coukponents. 
The next step is the utilization of the 
word in a signed or verbal sentence . 
Finally, practice is provided in the use 
and spelling of the word via crossword 
puzzle games. 

Teaching with phonics is important 
for hearing-impaired students. Hearing 
students have the advantage of hearing 
words in everyday speech which, together 
with reading, augments the understanding 
of word usage and increases vocabulary. 
Without this advantage, hearing- impaired 
students are limited to the visual 
impression of word symbols. Phonics, as 
applied through the computer application 
described below, is mult i sensory in its 
approach. Students verbalize the words. 
They visualize the words through pictures 
of the words in the textbook , and the 
printed form on the computer screen. 
They associate the symbols and the sounds 
of the words. And they involve their 
mot^r skills as they type the letters of 
the word in response to the computer 
queries. This variety cf learning modes 
significantly enhances the student a 
interest, holds and maintains his/her 
attention, and increases the motivation 
to learn. 

ISSUES AND APPROACH 

The acquisition of speech and 
language competency is often a slow 
process for hear ing- impaired students . 
At Kendall Demonstration Elementary 
School, located on the Gallaudet College 
campus in Washington, D.C., a number of 
the 12 to 15 year old students have 
speech, language and reading skills at or 
below the second . rade level. This low 
level of achievemetk**. is typically accom- 
panied by a lack of ."motivation to improve 
these skills. Experience has shown that 
students with these characteristics 
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require much individual attention from 
the teacher if any improvements in sight 
vocabulary, written language or speech 
are to be made. 

To help alleviate this px^oblem, the 
classroom computer, operating with 
software developed by the author, was 
introduced into the Middle School Speech 
program* With this software, the comput- 
er is applied directly in support of 
teaching with a standard phonics text- 
book, "DISCOVERING PHONICS WE USE" 
(Arthur W. Heilman; The Riverside Pub- 
lishing Company, 1981). The computer 
provides both phonetic and, in conjunc- 
tion with the teacher, phonologic prac- 
tice tied to specific areas in the 
textbook . 

This approach requires the student 
both to analyze the components of a word 
and to utilize the word in natural 
language. The student learns that words 
are made up of vowels and consonants, how 
to sound out written words as a way v>f 
pronouncing and reading, and then learns 
how the words are used in everyday 
language. The student proceeds at 
his/her own pace, and self-directs which 
activities are to be undertaken at any 
given time* The teacher's role is to 
guide and monitor, and to provide indi- 
vidualized instruction as needed. The 
role of the coi&puter is the following: 

0 to provide a learning environment 

in which the student will become 
self-motivated to progress. 

o to raise qvesticnu related to the 

material presented in the textbook. 

o to drill the students in the 

analysis and recognition of consonants 
and vowel letters, their combination in 
words and pronounciation . 

0 to provide a structure for the 

student to apply the words in natural 
sentences. 

0 to provide a nonthreatening and 

uncritical instruction/ teat/evaluation 
procedure with instant feedback to the 
student . 

o to keep an accurate and unobtrusive 

score of the students progress and areas 
needing attention. 

PROCEDURE 

The textbook upon which the proce- 
dure is based is divided into sections 
which relate both to skill level and 
skill type. Each major section of the 
text is introduced by the teacher to the 
students in a t.*^pical classroom setting. 
The material is discussed in terms of the 



objectives and the general procedures to 
be followed in carrying out the text 
exercises. 

The computer is then introduced. Text 
exercises, which normally would be 
performed by the student with pencil and 
paper, are performed instead using the 
computer. Instructions presented in the 
text are paraphrased and supplemented by 
the computer with each exercise. Since 
the computer-generated instructions are 
deriveii from the text and are in context, 
they are a valuable supplement to the 
toacher-generated instructions in the 
medium of signing/finger spelling. 

Each student proceeds through the 
computer-generated materials at his/her 
own pace. Many opportunities are provid- 
ed to the student to end a session 
without interrupting or shutting off the 
computer, thereby allowing another 
student to begin a new session quickly. 
The computer exercises follow and enhance 
the text — an important feature because 
of the disparity in the text's intended 
much younger age group than the age of 
the students. 

The learning process proceeds ±z 
three phases. First , the student is 
exposed to words via pictures from one of 
the textbook ptges. These words are 
related by initial consonants, by final 
consonants, by vowel sounds, etc.. The 
teacher reinforces the sound/symbol 
association by articulating the words 
with emphasis on the component sounds. 
In the second phase the students are led 
through various exercises by the comput- 
er. ThtTe exercises, which correspond to 
each page in the textbook, cause the 
student to think about each word in terms 
cf its structure, spelling and meaning. 
Auditory components of the words are 
emphasized by the teacher. The computer 
also provides an opportunity for the 
student to utilize each word in 3 sen- 
tence. The sentences provide a communi- 
cation opportunity between the student 
and his/her peers, as well as the teacher 
for m.odifying and expanding grammer and 
vocabulary. In the third phase, s>ecial- 
ly designed crossword puzzles ar used 
which are keyed to the word© covered in 
the lesson. The puzzles are presented on 
the computer screen, with clues provided 
for each word. They may also be printed 
on a dot matrix printer. The student 
responds by entering words horizontally 
or vertically in the puzzle. The correct 
puzzle solution is provided at the end of 
the exercise along with the student's 
score. The puzzle exercises reinforce 
proper word spelling, contextual meaning ^ 
word association, and recall (although 
the student may use the textbook for 
reference 
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A computer session is conducted by 
the student using a hierarchical set of 
informative displays, menus and ques- 
tion/response screens. The design is 
such as to minimize the need for teacher 
intervention, and to be as self explana- 
tory as possible. 

The computer software is designed 
to lead the student through several 
exercises related to each page of the 
textbook. No prior knowledge of computer 
operations is required. When the comput- 
er is turned on, it immediately displays 
an initial identification screen, which 
is shortly followed by another display 
identifying the text pages covered. The 
second display is a menu of text page 
groups, one of which is to be selected by 
the student for the session. 

Vhen the student selects one of the 
page groups, the computer requests the 
date and student's name to personalize 
subsequent activities. Another purpose 
of requesting information from the 
student is to initiate the beginning of a 
dialog between the student and the 
computer via the displays and keyboard. 
The asking of simple questions of this 
type helps overcome the initial intimida- 
tion felt by first time users as well as 
offering a nonthreatening hands-on 
experience with the computer. The 
students name is repeated to the student 
from time to time by the computer to 
emphasize a "user friendly" and personal 
environment. 

After entering his/her name and 
date, the student is presented with a 
brief introduction to the objectives of 
the exercises to come. This introduction 
is tailored to the specific material 
presented in the textbook, and, again, is 
intended to encourage the development of 
an interactive relationship between the 
student and the computer. The teacher 
reads the screen with the student and 
explains an^ words or concepts that the 
student does not understand. 

Next, the computer displays the 
main menu of options which may be per- 
formed < This menu may require some 
initial explanation by the teacher before 
the student can fully understand the 
options presented. The first option, 
"DIRECTIONS", provides a display of 
instructions for the uninitiated student. 
The second option, "WORK IN MY BOOK", is 
selected by a student who is ready to 
proceed with the exercises pertaining to 
a specific page in the textbook. The 
third option, "SEE MY SCORE", displays 
the student's score from the exercises. 
The forth option, "QUIT", ends the 
session. The fifth option, "ORDER OF 
ITEMS", allows the teacher or student to 
cause the computer to select questions 



during the exercises in a repetitive 
sequence (the default choice if Option 5 
is not selected) or randomly. The sixth 
option 6, "ANSWER KEYS", provides the 
correct spelling of all of the vocabulary 
used in each exercise. This option 
provides opportunities for auditory 
training, e.g., "find the word", speech 
reading, sight word vocabulary, si-jn 
language practice, and speech drills. 

The menu display reappears after 
the directions screen. If the s*^v.Jent 
were then to choose option 2, "WORK IN MY 
BOOK", a display of specific page options 
to choose would then appear. This 
display allows the student to select the 
exact page in the textbook in which to 
work . 

After selecting the textbook page, 
the student is then presented with the 
choice of how many of the words are to be 
included in this particular exercise. 
The computer thtn responds with a ques- 
tion/response screen. The student 
examines this screen and decides how to 
spell the word. The spelling of the word 
is entered on the keyboard, a-id the 
computer verifies the entry . If the 
spelling is incorrect ("DUT" instead of 
"NUT" , for example) , the computer re- 
sponds with the correal spelling before 
continuing. If the spelling is correct, 
the computer responds with "GOOD". '^he 
computer then asks for the letter repre- 
senting the beginning sound. In this 
simple example the beginning sound is 
represented by a single letter ("N"), but 
in later, higher level exercises the 
sound may require more than one letter. 

If the student's answer is correct, 
the computer responds with "YES!" and 
asks the student to enter a s': itence 
containing the word . The sentence 
response area has four ^ nes of space for 
keyboard entry. This space may be used 
for writing sentences, presenting speech 
drills by the teacher, spelling practi..*: 
by the student, or any other text entry 
activity. "Are you finished?", is the 
computer ' s final question. If the 
response is 'N*, the display cursor is 
returned to the sentence input area and 
the student is given the opportunity to 
change, add to, or correct the pzevious 
response. The student may select "QUIT" 
after entering the sentence. 

The above discussion applies to a 
very basic level exercise — beginning 
consonants in the above example. As the 
student progresses, the exercises grow in 
sophistication. The next level contains 
exercises with vowel sounds. In this 
instance the computer asks for the number 
of vowel letters in ? he word represented 
by the picture in the textbook. The 
correct response givtn, the computer then 
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requests the number of vowel sounds in 
the word, and, for the first vowel, 
whether it is long or short. As in the 
firjt example, the student is then asked 
to use the word in a sentence. 

At this point the student say end 
the exercise and return to the main menu, 
or continue with another exercise. If 
the student elects to end the exercise, 
he/she may then choose to review the 
spelling exercises. The computer then 
displays an Answer Ke jr. This answer key 
indicates the correcc spelling for each 
of the pictures found on the chosec page 
in the textbook. 

The student may also review hic/her 
score* Everything the student types on 
the computer is stored on a separate Data 
Disk. The student and teacher may review 
this information together and print it 
out for record keeping purposes. Error? 
can be analyzed for individual remedial 
work . 

Additional language enhancement is 
provided by means of computer-generated 
crossword puzzle exercises. These 
esercises continue with the words and 
relationships covered in ^the previous 
question/response exercises. A puzzle is 
organized to challenge the student to 
recall words from the earlier exercises, 
using clues provided with the puzzle. A 
blank puzzle is presented on the computer 
screen with the clues at the bottom, as 
shown below. The student fills in the 
puzzle on the screen using the keyboar«A, 
and then the computer validates this 

Input.. 

RESULTS 

The results of applying the comput- 
er in this way have been very rewarding. 
Benefits of this approach include In- 
creased student interest in the task at 
hand, a faster learning pace and better 
retention of the material hy the stu- 
dents, peer support in performing exer- 
cises correctly, and positive social 
interaction. Other benefits include a 
marked improvement in teacher productivi- 
ty and, as a byproduct, the exposure of 
the students to computer^) and keyboard 
interaction . 
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Abstract 

The unique features of the Multi-Occupational Aide 
vocational trainii^ program include: 

* a placement rate of 90-95% over the last 15 
years. 

* low cost per student (39 cents per student hour). 
^ received the 1985 Exenq>Iary Educational Services 

Award by the Wisconsin Vocational Association 
for its outstanding contribution to training 
special needs students. 

* provides on-the-job training and competency- 
based classroom sessions in the areas of laundry; 
kitchen, maintenance, program activity, res- 
torative exercise, housekeeping, consuroerism, 
personal development, lunan relations and adult 
basic educ:ation. 

* local employers annually contribute equipment, 
services, staff and facilities that equate to 
appro3dmately $114,000 and the program exper- 
iences a constant flow of visitors. 



DESCRIPTION OF THE PROGRAM 

The Multi-Occufaational Cluster (MQA) Student 

They are handicapped and disadvani'-^ed, men- 
tally retarded (educable and trainable), mentally 
ill, vision or hearing impaired, possess learning 
disabilities, emotionally disabled, newly displaced 
homemakers, incarcerated, alcoholic or drus aous- 
ers, orthopedically inq>aired and non-literate; 
they are drawn to FVTI because of its unique and 
one-of-a-kind MQA program. 

These people are the typical MOA student.. 
Since each student has a severe problem of some 
sort, many traditional educational institutions do 
not have the facilities or staff to address their 
vocational, educational, and personal development 
needs. The MQA program at FVTI was desi^»ned es- 
pecially for the academic special needs student. 

T he (^Iti-Occupational Cluster (MQA) Prograrr 

The Multi-Occupational Cluster program was 
designed in a cooperative spirit amoi:\g FVTI, local 
business employers, area agencies like the Winne- 
bago County Unified Board, Job Service, Department 
of Vocational Rehabilitation, Goodwill Industries, 
Work Adjustment Services, Inc., and nursing care 
facilities staff members. The linkages and work- 
ing relet ior ships betwe^ these "program part- 
ners" has ue*?n exemplary. 

The program is designed to provide on-the- 
job training and classroom sessions in the areas 
of laundry, kitchen, maintenance, program activity ^ 
restorat'.ve exercise therapy and housekeeping to 
students with special needs. 

The program is open-ended, meaning students 
can enter and exit the program cl different times 
during the year. The schedule incli'ues four days 
a week of OJT and one day of consuner education/ 
world of work classrooTi activities. The OJT ex- 
periences include allotted time in all the afore- 
mentioned areas, with students vrorking side- by- 
side off campus with regular enployees at retire- 
ment and nursi'iTg care facilities; on campus with 
regular employees and full-time students in the 
food programs and under school supervision. Staff 
of both FVn and the care facilities are jointly 
involved in the training process on a day-to-day 
basis. Students learn the basics in each area and 
also can detennine their interests and abilities. 
Classroom activities encompass topics of leisure 
time activities, budgeting, meal plai>ning, insur- 
ance needs, banking services, grooming, application 
blanks, interviews, and job-related experiences. 

Each student is certified upon completion of 
the program in each area he/she has been success- 
ful in and assistance is provided with job leads, 
arranging interviews and providing references* 
After the student begins working, the program in- 
structor maintains periodic contacts with the 
employer and employee in order to answer any 
questions that may arise. 
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The unique i^rd outstanding features of this 
program include: 

..a placement rate of 90-95% over the last 15 

• •an em^^hasis on high touch vs. high tech. 
..trsi:iir»g occurs on "real" job sites with stu- 
dents eqwsed to a variety of different jobs. 

. .private and public agencies work together in 
a network to place special students into em- 
ploynient. 

• •it is a hucan resource developnaent program 

\^ch serves special occupational needs. 

••students are able to access a variety of learn- 
ing e?qperiences to achieve maximum potential 
of capabilities (not self-contained unit but 
'jased on connamity and institution resources). 

..lew cost par student (39 cents per student 
Aoor due to sharing cf private business sector 
facilities and equipment) • 

.•a holistic student training approach is empha- 
sized with related courses being provided in 
the areas of condunerism, personal developnent, 
hunan relations and adult basic education. 

..a recruijonent and training process that stress- 
es involvement of businesses, student and par- 
ents, non-profit agencies, EVTI instructors 
and training site personnel* 

PROGRAM'S OBJECTIVES AND SIATED PURPOSE 

Albert Einstein roted, "Our age is character- 
ized by the perfection of means... and the confus- 
ion of goals..." In «^orae cases programs can claim 
"success" simply by complet5j>g tasks on time. A 
great deal of thoiight was given to insisting that 
the MQA program provides a frame^jork for judging 
whether the project achieved a desired impact or 
produced worth-while results. With the assistance 
of the MQA Advisory Coninittfte, three raeasurabl*5 
objectives were established prior to the implemen- 
tation of the program so that information could be 
collected later to judge whether the objectives 
were achieved. 

Objective One (Performance Objective) 

At the end of the HOA program, ninety percent 
of the special needs students that entered and 
completed the program will have received a job 
within sixty days of graduation coninensurate with 
their ab.!lities in the following areas of train- 
ing: lamKlry, kitchen, housekeeping, restorative 
therapy, maintenance, bakery, short order, garde 
manger, food preparation and service^ 

Objective IWo (Behavioral Objective) 

During the on-the-job training and classroom 
activities, students will demonstrate that they 
have learned socialization skills, practice good 
grooming, accept constructive criticism, gain 
self-confidence and follow work ethics as measured 
by a minimum gain of four raw score points on a 
staff •developed DACUM pre-and-post test. In 
addition to this classroom me^uctsnent, follow-up 
employer and student satisfaction surveys will be 
made by the staffs 

Objective Three (Product Objective^ 

Each year the program stai^f shall provioa 
the MQA Ad^«lsory Committee with a verbal report 



and an annual written evaluation that details the 
nimber of pro ject modules that have been developed 
(instructional materials and aids that may be used 
by others in ths delivery of this program) wliich 
slialbe judged effective by the amount of use b>' 
other agencies - 

EVIDENCE OF ACHIEVEMEOT OF OBJECTIVES 

Program staff invested se^/eral hours of time 
developing aijd writing clear and appropriate pro- 
gram objectives because they believed 'the correct 
statement of an objective is the first step in its 
attainment." Evideiice of the successful achieve- 
ment of the previously stated three program objec- 
tives is witnessed by the following results: 

1. Placement of the students, who have completed 
training, into gainful, conpetitive employ- 
ment has been nearly 1001. Over a 15-year 
period this prpgran has achieved an overall 
placement rate of 90-95%. (765 students have 
been served in 15 years with 701 students 
placed.) 

2. Graduates are accepted by industry and stu- 
dents are satisfied with their training* 
Letters verifying industry acceptance and 
student satisfaction are on file. Confiden- 
tial DACUM test results indicate that stu- 
dents have achieved a minijiun gain of four 
raw score points. 

3. Ihe program has been judged to be transferable 
to other educational institutions ba<ed on 
the obtainment of laj student cost of 39 cents 
per student hour anr! a high placement rate. 
Ihe program has experienced a constant flow 

of visitors who are interested in starting a simi- 
lar program in their own areas. Program staff 
have also been invited to make presentations to a 
variety of interested audiences v^ch have includ- 
ed tl- a Wisconsin Vocational Association and the 
Mid-^Viarica Conference. 

Ihe complete competency-losed, individualized 
fonaat and multi-option curriculum has been further 
developed into written lesson plans that are 
"saleable." 

DESCRIPTION OF INSTRUCTION AND INSTRUCTIONAL 
MATERIALS m\T ENHANCE E>lPJi}YABILITy 

The MOA program is designed to achieve its 
stated "'Education for «i^>loyment" objectives • All 
components of the progran — in-take, assessmei^t 
and employability planning, orientation and coun*- 
seling, classroom instruction, on-the-job train- 
ing, job placement, and follow-along support^ — 
aim toward the stated objectives. 

Instruction and insti"'Jctional materials en- 
hance employability through the following: 

..off-campus students integrate with full-time 
employees of training site so that th^ re- 
ceive real experiences and not simulated 
experiences * 
..staff of both FVTI and the cai a facilities 
(retirement and nursing care facilities) are 
jointly involved in the training process on 
a day-to-day basis. 
* ^completely competency-based, indi'/idualized 
format and multi-option curriculun that 
correspond directly to the needs of nursing 
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homes, hospitals, cleanirug services, motels, 
laundries, janitorial services and restau- 
rants/food service facilities. 
. .competency-based education for link from high 
school to adult (curriculvm mcdels for non- 
reader student and the Wisconsin Competency 
Based Occupational Curriculim Data Systen 
WT.SODM). 

..conpetency cards provide a task model of in- 
terrelationships among the three cluster com~ 
ponen Is : MQA-Mir.i/MQA-Foods/MO'v-Kitchen , 
Laundjcy, Housekeeping, Maintenance, Program Acti- 
vity jRestorative Exercise. 

..competency cards demonstrate breadth of train- 
ing and are utilized as an evaluation tool. 

..continuous process of evaluation. 

..teachers develop own teaching modules th^.t 
evidence transferability and are saleable. 

..mini classes—- 2 weeks, 60-haur overview for 
job exploration in laur.fJcy, housekeeping, and 
kitchen. 

..MQA Foods — 6-week blocks of hands-on activity 
sampling. 

..MGA Laundry/Kitchen/Housekeeping/Maintenance/ 
Program Activity /Restorative Exercise— —6-week 
blocks of hands-on activity sampling. 

..students in mini class can job out, be re- 
ferred to MQA Foo^ or MOA Regular (any or all 
of the six areas). 

..students in MQA Foods can jcb out or be re- 
ferred to MQA Regular for additional content 
area training. 

..students in MQA Regular can job out, take one 
or more content training areas, or be referred 
to MQA Fockls for more intensive foods train- 
ing. 

•..students can be referred back to agency if 

not appropriate for work trainii>g. 
..students can also be mainstreamed into other 

FVn classes if afpropriate. 
..each content cluster is independent or can 

be a basis for building on additional content 

clusters. The student achieves their maximum 

potential. 

INSTRUCTIONAL EQUIPMEWT AND FACILmES 

The Multi-Occupational Aid Cluster consists 
of three conponents: NQA-Mini, MOA-Regular (both 
off -campus), and MQA-Foods (on-campus). As a 
result of the partnership that FVTI has formed 
with the business community, students are able to 
learn skills on a variety of equipment and within 
a real work environment. 

Off ■Campus MQA Mini/Regular Components 

Site: Area retirement home/nursing home 
tha^. is comprised of independent living apartments 
and cottages on the premises and health care 
ru5ms. 

Lab Areas: Entire building inside and 
outside grounds/walks/parking areas. 

Private Sector Donations: All equipment and 
supplies, instxructor office space/phone/receo- 
tionist duties, employee lounge/vicing machines 
availalM.e for student use. 

On-Campus Food Program 

Lab Areas: Institutional kitchen space in 



school that is used by ^intire food service staff 
and traditional studenti>. MQA instructors coincide 
with regular instruction in the traditional Food 
Prep. Assistant, Restaurant and Hotel Cookery, and 
Quantity Food Production Assistant programs. 

Institutional Foods Equipment: All equipment 
utilized in the foods classes for traditional 
students. 

"4^J^)S-0N'' EX:?>!RIEyiCES 

The MQA Cluster is designed to provide on- 
the-job training and classroom sessions in the 
areas of lauiidry, kitchen, maintenance, program 
acti\'lty, restorative and housekeepir^ to students 
ivith special needs. 

The program is open-ended, meaning students 
can enter and exit the program at different times 
during the yeai:. The schedule ilncludes four days 
a week of OJT and one day of classroom activity. 
Each student is certified upon completion of the 
program. 

MQA students work with regular nursing home 
en^loyees on-site under supervision of FVTI in- 
structors at the training facility at Evergreen 
Manor in Oshkosh for the MQA-Regular components 
of the program. 

The laundry is large and includes a mai\gle 
which the students learn to use along with all the 
other machines. In the housekeeping area 9 there 
are apartments and cottages so that the students 
get opportunities to make beds, clean, handle dir- 
ections, etc. In the kitchen they work on the tray 
line, serve, make salads, are responsible for 
tallying menu requisition orders, and \/ork in the 
dishwashiiig area* 

Progrrjii Activity gives them opportunity to 
assist with scrap books, take residents to places 
in the building, help arrange coffee klatches, and 
play games. The Restorative Exercise area provides 
exercise therapy for the residents. The students 
help and work with equipment, but do not compete 
with the nurse's aide on duty. In maintenance 
they are involved in outside planting, cleaning 
boiler areas, fixing screens, hinges and pipes, 
and painting. Each course is in a six week block 
and students get to choose which areas they wish 
to enter. Students are certified only for the 
areas they complete the competencies for. 

PLANNING PROCESS AND INDUSTRY OOQPERATION 

Planning Process 

The Wisconsin Vocational Technical System 
program development structure demands the estao- 
lishment of a private sector-guided program ad- 
visory committee to assist in the program planning 
process. FVTI's MQA Advisory Committee presently 
includes representatives of FVTI personnel, re- 
ferral agency members, community agencies, ser- 
vice agencies for handicapped/developmentally 
disabled populations, students, parents, and em- 
ployers. Each group interrelates with the whole 
as guidelines and expectations evolve. 

Industry Cooperation 

Major financial support is received in the 
form of in-kind donations from the retirement 
And nursing care facilities. The contributions 
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include services, facilities and staff time. Other 
aspects of cooperation include: 

• •net\^rkii>g vnLth community agencies and area 
high schcx>ls: Goodwill, Work Adjustment 
Services, Unified Board, Division of Vocat- 
ional R^bilitation, and Mental Health 
Clinic. Ihese agencies/sdKX)ls assess, eval- 
uate, assist with placement and follow-up 
activities. 

• •business canminity personnel provide feedback 

regarding employment trends, work skills need- 
ed, upgrading/refinement/expansion activities 
required, integration of special needs students 
to conpetitive employment. 
..training site personnel provide continuous in- 
formation on work habits and expectations. 

EVAIJLJATIVE FEEDBACaC 

Several mechanisms liave been designed to pro- 
vide feedback and evaluation of tlie MQA program. 
Ihese include: 

..annual student evaluation of instruction and 
non-instructional areas such as scheduling and 
planning. 

..employer surveys, letters, and on-site visits. 
..6-iionth and 5-year graduate placement follow- 
up studies. 
..a graduate task analysis survey. 

• •6-week evaluations of the students to deter- 
mine if they advance to another training area 
or repeat the segment • 

• •ongoii^g advisory committee evaluation of pro- 
gram goals, objectives, and curriculun. 

-•curriculum evaluation by instructors from 

other in-state vocational schools • 
• •annual standard district audit of program cost 

effectiveness and graduate placement* 

• •five-year standard district audit of industry 

acceptance of program curriculum/graduates • 
One of the outstanding features of this pro- 
gram has been the careful consideration of the 
various feedback information by staff members. 
Esridence of feedback from students, employers, and 
others include case studies of students, support- 
ing letters from students, employers, visitors 
and agencies that document outstanding success and 
student success, and letters from groups are 
emulating the program • 

RACEMBNTT PROCESSES AND RATE 

Placement Process 

Fox Valley Technical Institute has a Suudent 
Placement Office which works in direct coopera- 
tion with Wisconsin Job Service; Job Service has 
placed a full-time employee on campus. 

Students referred by agency members are also 
assigned to the said agency placement personnel. 
Faculty-employer contacts also provide placement 
opportunities* 

Each student completes an application file 
card. They are also encouraged to submit creden- 
tial materials such as resumes, faculty or employ- 
er evaluation/reconmendations, and a transcript 
of credits* 

Placement Rate 

The MQA program had its first graduate 



fifteen years ago. Since that time graduates have 
been quite successful as the statistics show. 
Seven hundred sixty-five (765) persons have grad- 
uated from the program at the present tijne. 

Students have been placed at a variety of 
sites within the private and public sectors. These 
have included: private homes, restaurants /supper 
clubs, fast food chains, motel/hotels, hospitals, 
janitorial services, bakeries, laundries/dry 
cleaners, maintenance firms, nursing homes/retire- 
ment homes, and schools/universities. 

Ehiployer Satisfaction 

As an awareness of the Multi-Occupational 
Aide program grows throughout the Fox Valley Dis- 
trict, the quantity as well as the quality of 
placement figures are improving. It is becoming 
coninon for employers to call and request MOA 
graduates. Employer endorsement and agency 
placement personnel endorsement letters are on 
file. 

PROGRAM COSTS 

Equipment and Staff Costs 

No new equipment or supplies are needed for 
on-campus MOA food prog.ams because these costs 
are reflected in the budgets of other on -going 
existing food programs(i.e^, restaurant and hotel 
cookery, quantity food production, food prepara- 
tion assistant) • District costs are largely 
associated with the salaries of the MOA staff. 
The total program costs per student hour of in- 
struction is thirty-nine cents. (Total program 
district costs $90,444 divided by 34,821 toUl 
student hours equals .385 cents). Ihe program 
is tuition free (fees are charged to the federal 
project). 

Industry Contributions 

Major financial support is received in the 
form of in-kind donations from the retirement 
and nursing care facilities, 

PROGRAM PUBLICITY AND R£3CX)GNITI0N 

State Award 

Fox Valley Technical Institute's Multi- 
Occupational Aide program has been selected to 
receive the 1984-85 Exemplary Educational Ser- 
vices Award as Wisconsin s Outstanding Vocational 
program by the Wisconsin Vocational Association 
for its outstanding contribution to training 
special needs students. 

Recognition of Program Quality 

Nunerous endorsement letters have been re- 
ceived from area employers, community agencies, 
public schools, and the students. These letters 
are on file; an excerpt from an unsolicited letter 
received from the Oshlcosh Area School District 
reads: "*..The Multi-Occupational Aide cluster 
has been super for a number of our special needs 
students in general and specific training for 
service industry occupations. Ihis program helps 
enable special needs clients to adapt to, contri- 
bute to, and be a benefit to the working society 
in which we live." 
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A Study of Educational Conpuxer Applications for Disabled Children Under 36 Months 



Edward Ellingson, Rehabilitation Engineer 
Beth Treptowt Special Education Teacher 



Abstract 

Computer progranv and special hardware 
w«r* d*v#lop#d and test«<l with 10 
diMbl#d and 7 non-dimabl*d chlldr#n to 
l^arn how th*y would respond. Aft«r 

soM nodlflcatlon to th* programy S 
children with varying d*grMs of 
di«abllltiM w#r* tMt#d with both th* 
computer programs and conv#ntional 
adapted toys. Th* results show that 
th* coRiput*r programs w*r* at least as 
•ffectiv* in maintaining attention as 
the adapted toys. Cost estimates show 
that the selling price would be 
realistic for rehabilitation facilities. 



INTRODUCTION 

This project was begun on the basis of a 
perceived need for an educational toy 
model that is appropriate and functional 
for use by numerous children at various 
stages of cognitive development and with 
limited and varied physical 
capabilities. It was hypothesized that 
a computer could be employed as a toy 
(having graphic displ ay» sound output, 
etc»> and as a control center for 
activating a variety of toy variations 
adapted for use by children of a wide 
age range and with limitations caused by 
a variety of disabilities. The goal of 
this project was to study the 
feasibility of utilizing computers as an 
educational aid (a '*toy"> for disabled 
Chi Idren. 



BACKGROUND 

A toy can be described as any device 
that provides amusement and captures the 
Interest of the user. More important » 
toys often function as a learning aid to 
#natole children to exp#riment with their 
environment and develop conceptual 
knowledge through creative expression 
and play • All children have the same 
needs and desires to learnp to explore, 
and to have fun. Children with physical 
disabiUtites, however, are less able to 
experiment with their environment 
through conventional play activiites and 
toys because of inherent movement 
1 imitations. 

Commercially produced educational toys 
ar# developed on the ;C emis that the 
functional manipulat on skills of the 
child parallels that of the child's 



level of cognition. Unfortunately, a 
physically disabled child will often 
c^xhibit a low level of functional 
manifulation skills as contpar^d to 
cognitive abilities. Thereforef it 
becomes necessary to change the manner 
in which the toy is used or activated 
in order for the child to benefit from 
its use as an education aid or source of 
enjoyment • 

Numerous commercially-produced toys can 
be adapted or modified to meet the needs 
of indiviual handicapped children. 
However, the veri^tility of one toy 
adaptation to be used by several 
handicapped childr^'/n is highly unlikely 
due to the multiplicity of needs 
exhibited by various types of diiiabllng 
conditions. In addition, the utility of 
a toy engaged for educational purpos/es 
is considerably limited because of the 
normal maturation process. Tor these 
reasons, adaptation of singular toys is 
frequently costly compared to benefits 
derived. A computer utilized to perform 
similar functions could be very 
versatile, but questions regarding 
cost-effectiveness must be addressed. 

Curative is a large, comprehensive, 
outpatient facility treating about 650 
children per year.. A large percentage 
of these children are under three years 
of age, and these children are of 
particular interest for developing 
educational aids. The treatment 
population is large enough to Justify 
the Initial expense of the type of 
system considered in this project. 



PROJECT DESCRIPTION 

The general approach was tot 

1. Develop the "toy" itself, including 
any special hardware 

2. Test the concept on several children 
to learn as much about the 
applicability of the technique as 
possible 

3. Modify the "toys** based on this 
experience 

4. Conduct a test to compare disabled 
children's response to computer 
"toys*' and conventional adapted toys 

5. Study the economic feasibility of 
developing a complete computer-based 
educational system for disabled 
children and marketing it to schools 
and rehab, facilities. 
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EAch of these program elements is 
ajddressM below. 

Development of the -Toy" Elements 
Hardware . A total of 10 different 
switch units were fabricated for this 
project, plus 4 duplicates. ' These were 
t 

1. large plate switch (SPST, NO, 
momentary) 

2. large plate switch w/ texture (SPST, 
NO, momentary) 

3. rocker switch (SPOT) 

4. finger pinch switch CSPST, NO, 
momentary) 

5. squeeze bulb switch (SPST, NO, 
momentary) 

6. plate switch (SPOT) 

7. reed switch, magnet activated (SPST. 
NO) 

a. mercury level switch (SPST) 
3. sip and puff switch (DPDT, NO, 

center off) 
10. photocell switch (cover to activate. 

SP3T) 

In additi,on to the above^ 2 Joysticks 
were purchased (one of these was 
modified to require less force to 
activate) and one light pen. An 
inter connector box was also made to 
connect up to 10 switches to the 2 
Joystick ports of a Commodore 64 
computer. This provided the means for a 
child to access the computer using only 
switches. The Commodore £4 computer was 
used in this project along with the 
associated 1702 Color Monitor, 1541 Disk 
Drive, and 1526 Printer. 

Software. A total of 14 computer 
programs (games) were developed with 
variations on speed, graphic display, 
and auditory components. These are 
"cause and effect" learning games that 
are activated by closing switches, and 
combinations of these into "activity 
box" games. Some commercial software 
was purchased to better determine what 
was available, and one of these, 
"Hatch-Up" by Hayden Software was 
modified to work with our external 
switch interconnection device. 

Preliminary Testing 

Ten children vfith varying disabilities 
plus seven non -handicapped children were 
exposed to and observed using the 
developed software and hardware with the 
following conclusionsi 

I. Disabled children can and do attend 
to the video screen, however, it 
^ppwm that the child must be 
functioning at or near the 18 mo. 
level in cognitive skill to maintain 
their interest. 



2. All children tested showed some 
attenti veness to sounc^ effects 
(youngest was 12 mo. old.) 

3. Each child tested had toy 
preferences, ie. fast or slow^moving 
displays, colors, and sound effects. 

4. Computer-based toys offer options 
which connot be obtained with 
conventional toys. These options 
include selection of colors, sound 
Effects (including synthesized voice 
output), automated record keeping 
for each trial and for each child, 
and adjustable speed of displays. 
The variable speed at vhich toys can 
be played appears to ba, extremely 
important. Some children repond 
very positively to quickly moving, 
fast --paced toys while others may be 
overwhelmed at that pace. For the 
latter group, toy speed can be 
reduced to their comfort and 
learning level. In both cases, toy 
speed can be increased or decreased 
to m<^et specific learning 
objectives. 

The automated record-keeping also 
appears to be very important to 
rehabilitation professionals. They 
have a need to document progress and 
the computer offers a relatively 
Msy way to record data, store 
information, generate reports, and 
other related activities. 

5. A large number of programs would be 
required to effectively serve 
disabled children in the age range 
desired because of the different 
effecVts of various disabilities and 
individual preferences. 

6. Preliminary investigation of 
commercially avilable microcomputer 

matching games" and "puzzles" 
appear to be too advanced for the 
population addressed by this 
project. The children at this age 
are just beginning to develop 
concepts of size, shape, color, and 
number . 

7. During the course of this project it 
was found that several commercial 
vendors are now directing their 
ef.'ors to developing programs for 
pre-school children, often 
recommended for ages as low as three 
years. These programs are usually 
well developed with good sound and 
graphics, however, they are not 
intended for the under three 
population and/or for thos^^ with 
phyi^ical disablities. TSe potential 
exists for the development of new 
programs for the younger population 
as well as modifying commercially 
available programs for use by 
disabled children. 
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Final Testing 

Subject Selection. Six children weire 
selected from a group of IS disabled 
children according to the following 
crieria: 

1. Moderate to severe fine motor 
involvement • 

2. Cognitive/Language development at a 
minimum level of 18 months. 

Skill levels were assessed according to 
the Early Intervention Developmental 
Profile <EIDP) and clinical observation 
prior to the selection of the test 
Mmple. Actual ages ranged from 2& to 
40 months. 

Training Session. One training session 
was performed for each child with three 
purposes: 

K familiarize children with the 

equipment « 
2. Position children appropriately at 

the equipment. 
3* Select appropriate switches for the 

equipment. 

During the training session one adaptive 
toy and one computer program were 
selected as an introduction to the 
project, these differing from the toy 
and program used in final testing. This 
training session preceeded the testing 
by 3 to 7 days. 

All training and testing sessions were 
performed in a consistent environment, 
the childr^'^n being brought to a specific 
room reserved for this purpose. 

Testing Sessions. Testing consisted of 
two 20 minute (maximum) sessions, the 
sessions separated by 3 to 7 days. 
During the testing sessions the tester 
presented the adapted toy and the 
computer program. In the first session 
half of the testing sample played with 
the adapted toy first and then the 
computer program, while the order was 
reversed for the other half* In the 
second session the order of presentation 
was reversed. Only one ada^sted toy (the 
nusical TV> was used and only one toy 
program (the Clown Tace). There was no 
minimum time of presentation, but a 
waxiiif,um of 10 minu;tes was ftet for both 
the adapted toy and the program. A 
presentation was ended prior to the 10 
minutes when the presenter Judged that 
attention was decreasing significantly. 
One other staff nnember was present to 
observe the child's reactions and 
complete an anecdotal record. 



Test Results. For all of the tesis 
overall time was recorded as well as the 
time that the toy was "on". This was 
accomplished by using the clock built 
into the Comirodore 64 computer (for 
total time of presentation) and timed 
delay loops in the program (for time 
"on"). During Test 1 there was a 
problem with the adapted toy timing 
technique during the test of two 
children; for this reason Test 1 will be 
ignored. The results were as follows: 



Battery Toy 

Session time (sec) 
% Time "on" 

Computer Toy 

Session time (sec) 
Time "on*^ 



AVERAGE 



236 
46 



454 

70 



RANGE 



140-357 
14-57 



313-620 
51-92 



A paired sample T-test was performed on 
this data. The differences in % Time 
"on" were not significant (ie«, the data 
have a «6S4 probability of being from 
the same population, 95% confidence 
level). The differences in Session , Time 
are mere significant, having a .006 
probability of being from the same 
population, 95>1 confidence level. 

ECONOMIC ANALYSIS 

The purpose of an economic analysis is 
to develop an understanding of what the 
expected costs and sales would be i f 
this "toy" concept was taken to the 
marketplace. This is difficult to do 
with precision since the "product" is 
not completely defined. A more complete 
package (ie«, many subprograms, special 
options, extensive record-keeping, etc.) 
should sell more units, but the cost of 
developing it would also be higher and a 
higher cost would tend to reduce the 
sales. The intent here was only to make 
a first approximation of expected cost 
and sales. 

The result of this study was an 
estimated selling price of $300 and 
sales to 450 institutions estimated. 

CONCLUSIONS 

1. Children respond at least equally 

well to the two toy types. The data 
indicate that the computer toys 
might hold their interest a little 
longer • 



2. The cost of a computer-based 
educational learning device or 
system is realistic for a 
rehabilitation facility. 



"toy" 



3. Many variations of the "toy" 

programs would be required to serve 
the disabled population considering 
the wide range of age and disability 
that would be desired to serve. 
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RECOMMENDATIONS FOR FURTHER WORK 

U D*v*lop a formal protocol for 
assessing children's learning 
potential based on responses and 
reactions to computer-based learning 
aids. 

2. Conduct tests of 30 disabled and 30 

non-disabled chidren to compare the 
effectiveness of computer vs. 
non-computer learning aids using the 
protocol developed above. 

3. Analyze the test results to determine 

the value of the learning aids in 
achieving educational objectives. 
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Abstract 

DATA is developing a method for assisting 
persona who are severely disabled to 
reach their vocational potential by 
utilizing computers or other 

technological aids and a coordinated 
system of community services . The 
participants are aged 15-47 and have 
cerebral palsy or other severe physical 
disabilities, Vocational choices of 

participants include clerical , law, 
accounting, urban planning , social work 
and programming. Technology is used to 
create solutions to the physical barriers 
involved with writing, communicating or 
accessing information, Vocational 
training is mainstreamed into regular 
academic settings. Support services are 
provided by Access to Independence, a 
Business Advisory Council, Wisconsin 
Division of Vocational Rehabilitation, 
Trace Research and Development Center 
and Computers to Help People, Inc, 



DATA is an innovative approach to 
assist persons with severe physical 
disabilities to gain access to employment 
opportunities using computer technology, 
DATA is funded by the Rehabilitation 
Services Adminift^ation for three years 
ending next fall to learn whether this 
approach is feasible. 

Because of the emphasis on the use 
of existing resources, it is designed so 
that our experience* may be used in other 
communities • 

Access to Xndependence or Access is 
the independent living center in Madison, 
UJisconsin providing services to people 
with physical disabilities. Access 
coordinates project activities and works 
closely with each participant to tailor 
project activities to that person 's 
needs , 

Wisconsin Division of Vocational 
Rehabilitation or DUR coordinates their 
other services with those of DATA for 
each client. 

Trace Resfiarch and Development 
Center or Trace is a rehab engineering 
research center in the areas of 
communication aids and computer access* 
Trace evaluates the communication and 
computer access needs of the clients and 
makes equipment recommendations and/or 
custom designs equipment for them. 

Computers to Help People , Ihc , or 
CHPI i» a non-profit computer software 



and training center founded and managed 
by people with disabilities, CHPI 
provides training in equipment use and 
peen support They also organized a 
network for use by project component's. 

The Business Advisory Council or BAC 
is a group of local business persons 
brought together to provide consultation 
and the business perspective to the 
project, 

Tnno\/af.iring in Pro ieet npclon 

First- -the vocational tnain-ino 
being ma i ngtrerimp*"! into regular existing 
academic training programs, Madison has 
four universities and colleges which 
offer a wide range of fields of study and 
levels of training. 

Second- -we are using cQnnputttr>«^ 
tQQ l a to access whatever fields the 
participants might choose , ExaTOles 
include using a corrouter ' for 

communication, for word processing in any 
field that requires writing, or for 
statistical analysis in such fields as 
planning or social work. 

Third- -a ranqp — of ^nmn Qnt ger-\/i<^o« 
is being provided by the different 
agencies. The specific services varies 
With the individual needs of each person. 

Qnnliriaf.ion Pr^neta^s 

Upon referral of an applicant an 
initial meeting for information and 
screening was scheduled. The selection 
criteria emphasize service for clients 
u*io are severely disabled; motivated to 
seek employment; and able to benefit by 
computer technology. The steering 

committee, made up of representatives of 
the four component agencies, met to 
determine eligibility. If that person 
met eligibility criteria, a more 
intensive evaluation began, 

Pif^teen participants are currently 
in the project. Two others were 
accepted and later it was determined that 
technology would not be of benefit for 
them in their Job goals, 

Servif^c» Pr^onog<^ 

Dnce a person was accepted into the 
project, a comprehensive action plan was 
developed. 

The clients are attending whichever 
academic training program is most 
appropriate for reaching their vocational 
9oals. DATA is available to provide 
support services and advocacy as needed. 

Appropriate computer technology i« 
provided for each client as recommended 
by Trace , This equipment is being 
purchased by DATA or DVR with custom 
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"Edifications by Trace. Training in the 
use of* this eauipment is being provided 
by CHPI, Trace, Access, and several 
softLiare packages. 

Access is providing assistance to 
help persons imorove their independent 
living skills. 

Another segment of the project are 
the vocational skills workshops. Many 
persons with life -long severe 

disabilities have little or no experience 
with getting and keeping a Job, and may 
have difficulty with some interpersonal 
skills. Each client is required to 
attend workshops in Job -seeking and 
keeping skills, and interpersonal skills. 

For those who have completed their 
academic training, and are now seeking 
employment, trial work experiences are 
being arranged by DVR and Access. This 
Provides a chance to round out skills 
acauired in academic training and 
Project activities in actual work 
experience. Certain financial, 

eauipment, or other problems may show up 
only upon employment. This is an attempt 
to resolve these before the person has a 
full-time J'jD. 

After successful completion of the 
trial work experience (s ) , a permanent Job 
is being sought. The participant works 
with D^^R and other resources that client 
has developed by this time to aid in this 
process . 

After the client begins the Job, 
DATA is available for consultation on the 
transition to permanent employment. All 
service agencies assist with these 
follow-up services. 

Client Infornation 

Table 1 lists sgs, gsnder, disAbility, and 
education characteristics of the 15 a\TA clients. 
Seven clients are currently enrolled in higher 
education, and three anticipate receiving their 
degrees before the end of the project. Average age 
of participants is 29 years. 



Table 1: Client Denographics 

(at beginning of 3rd Year) 



Age Sex 



16 
47 
22 
36 
32 
30 
18 
19 
27 
29 
31 
24 
34 
$3 
37 



M 
F 
F 
M 
F 
F 
M 
M 
M 
F 
M 
F 
F 
M 
N 



Disabii.itv 

Muscular Dystrophy 
Spinal Cord Injury 
Arthrogryposis 
Cerebral Palsy 
Cerebral Palsy 
Cerebral Palsy 
Spinal Muse. Atrophy 
Cerebral Palsy 
Cerebral Palsy 
Multiple Sclerosis 
Cerebral Palsy 
Cerebral Palsy 
Multiple Sclerosis 
Spinal Cord Injury 
Spinal Cord Injury 



Education Level 

In High School 
Associate Degree 
Ir College 
Master's Degree 

Some College Training 
Sone College Training 
High School Diploma 
Some College Training 
B.A. 
B.A. 

BA, In Law School 
High School Diploma 
Master's Degree 

M.A. 

In Graduate School 



Only two clients are seeking employment In 
computer prograonlng: other vocational goals 
Include clerical positions (3 clients), 
administration (2), entry level social services, 
I.e. child care, peer support (2), professional 
social services, e.g. social work, recreational 
therapy, counseling (3), urban planning (2), and 
l*w (1). 

The types of technology applied varied 
according to client vocational goals and 
requirements. Systems were provided to fulfil 
four different functions: 

- communication or writing, with a portable 
computer device, software (such as the Trine 
System), and peripheral Input/output devices 

- access to standard computer functions, with 
peripherals and rehabilitation software for 
standard IBM or Apple computers 

- remote access to computer systems, through 
a telephone modem arrangement 

- environmental control. Including home 
temperature, and telephone adaptations 

Table 2: Types of Adaptive Equipment 
By Number of Clients 

Note: (Numbers of clients In this table exceed 
total participants because most clients 
received more than one type of equipment.) 

HARDWARE 

Standard Computer 
Portable Lap Computer 
Printer/Monitor 
Modem 

SOFTWARE 

Technical/Program Design Software 

(e.g., Dec-Talk-Trine, One-finger program) 
Wordprocesslng/Professlonal Software 

(e.g.. Word Perfect, Super Calc, statistical 

packages) 
Educational/Training Software 

(spelling checks, SAT tr^ilnlng 
Adaptive Typing Tutors 

PERIPHERALS 
Keyboard Emulators 
Other Access/Input Equipment 

(e.g., headpolnter, mouthstlck, typing 

splints, special armrest) 
Speech Synthesizer 

Computer Accessories (keyboards, moisture 
guard, tables) 

OTHER 

Phone Systems (hands-free phones, amplifiers) 
Environmental Control Systems 
Sensory Aids (hearing aids, screen magnifiers) 



2 
4 
5 
2 



4 
5 



3 
A 

3 



Other services provided by the DATA project 
Included school/career planning, equipment use 
training, software practice, Introduction to 
computer functions, test- taking planning, 
financial or peer support counseling. Independent 
living or other Job-related training. 
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client Status at Third Year of Prolect 

The goal of the DATA project was to incre^ise 
the employability or job readiness of clients 
through the application of computer technology and 
related services. By the second half of the third 
year of the project, 10 clients were fully 
equipped with appropriate technology and required 
training. One client was acquiring a system, and 
technology to further vocational goals for the 
remaining four clients was still being developed. 

Three of the 15 DATA clients will continue to 
apply technology to address educational goals 
throughout the remainder of the project. Five 
clients are in active permanent job search, four 
are completing tria? or part-time work, and three 
are permanently employed in competitive work 
situations . 

Issues an>i Recomnendations 

Since DATA was designed as a demonstration as 
well as service project, it is important to 
discuss what we learned, and what factors have 
contributed to relative success in achieving 
project goals to date. 

1. The coordination of services between the four 
member agencies has been extremely valuable. For 
Instance, it is necessary to describe requisite 
skills for a client's vocational goals before 
appropriate technology can be applied. 

2. Integration of services enabled flexibility in 
project timeline. For instance, some clients had 
completed trial work experience before entering 
the project and began permanent job search 
immediately after draining; others completed trial 
work before application of technology to clarify 
relationship of skills c^nd vocational go^ls. This 
flexibility is difficult in a rigidly sequential 
timeline for services. 

3. The types of technology applied for clients 
was not necessarily expensive or elaborate. 
Some systems were composed of rehabilitation 
software, telephone or peripheral adaptations 
totalling less than $200. 

4. Financial disincentives were recognized at the 
beginning of the project as a factor which would 
affect potential for permanent employment. Some 
clients chose to extend trial work into permanent 
part-time employment for financial reasons. 
Further projects focusing exclusively on 
overcoming disincentives are needed. 

^' Work habits/behavior were a greater problem 
than anticipated, since an extensive behavior 
checklist was part of the screening process. 
Transportation difficulties, missed interviews, 
failure to return applications or test materials, 
or reluctance to persist in job search, wer^ among 
the factors which distinguished many clients who 
were unsuccessful from those who achieved 
permanent employment. 

6. Computers were applicable to skills in a vide 
range of j-obs . Technology addressing 

communication, writing or computer access can be 
applicable in virtually every job situation, and 
will become essential issues for any person 
seeking employment as computer technology is 
further integrated into the workplace at large. 

The presentation was followed by a videotape of 3 
DATA clients describing the application of 
technology to meet their vocational goals. 
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The policy of deinstitutionalization of the 
mentally ill coupled with the rapid growth of 
techno! oj^y in the workplace has decreased the 
effectiveness of psychiatric rehabilitation. The 
Bridging the Technological Gap Project uses micro- 
computers with custom designed software to remed- 
iate specific cognitive deficits and increase 
the employability of the mentally ill. 



In spite of the many seeming advantages ac- 
crued to individuals involved in work, the mental 
health system has not been successful in meeting 
the goal of finding meaningful employment for per- 
sons with psychiatric disorders(Black, 1977). De- 
spite the changes, rehabilitation agencies have 
undergone over the past 20 years in terms of their 
nature and function, their programs still have not 
successfully translated into a new model for these 
populations ( Lamb , 1971). The Institute of 
Handicapped Research aptly described the situation 
in a study when they reported that, "although 
mentally disabled clients make up the largest num- 
ber of cases eligible for vocational rehabilita- 
tion services, they have the least probability 
of success before and after rehabilitation" 
(1979). Facility-based rehabilitation programs 
have reported similar difficulties in working 
with this severely disabled group (Griffiths, 
1974) . One study concluded that rehabilitation 
had no detectable effect on schizophrenics 
(Griffiths, 197/*). 

The vocational rehabilitation system as we 
know it fails to address certain "core deficits" 
that interfere with the psychiatrically disable<^ 
persons functioning. These core deficifs include 
an inability to sustain attention, distractabil- 
ity, impulsivity and behavioral rigidity. 

The failure of both traditional and newer 
vocational rehabi) itation programs to deal with 
these core deficits continues at a time when em- 
ployers and, to a lesser degree, higher level 
rchabilitaion programs, are starting to demand 
personal strengths in flexibility, independent 
judgement, and the readiness to continue to 
learn during the course of employment (Labor Mar- 
ket Information Network, 1982). As one moves 
along vocational rehabilitation and employment 
continuums, a higher premium is placed on these 
kinds of skills. 

As a partial response to these needs of the 
mentally illserved in vocational rehabilitation 
facilities, Altro developed the "Bridging the 
Technological Gap"(BTG) project, funded by the 
Rehabilitation Services Administration of the 
U.S. Department of Education. ^s project 
attempts to reduce these cognitive "core deficits" 
found in the mentally ill using computer tech- 
nology and customized software as the vehicle by 
which to achieve this goal. This program sig- 
nifies a dramatic change in the approach to 
rehabilitating the mentally ill with the-^e core 
deficits, in the sense that the program is at- 
tempting to build attentional and flexibility 
skills rather than create situations that 
avoid the need for them. 
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ALTRO: History and Services 

Altro Health and Rehabilitation Services 
was founded In 1913 and Is viewed as a pioneer 
In the development of vnany concepts of care 
and rehablllcatlon for persons suffering fron 
long-term Illness. Originally concerned with 
the treatment and rehabilitation cf persons 
with tuberculosis, services were expanded In 
19A8 to include patients with cardiovascular 
disease. In 1953, the agency Initiated a 
program lor post-hospltallzed psychiatric 
patients and has now been providing psychiatric 
rehabilitation services for more than 30 years. 

Today Altro can best be described as a 
comprehensive multldlsclplinary rehabilr.tatlon 
agency. The Altro model synerglstlcally 
integrates a traditional vocational rehabili- 
tation facility in that the .igency provides a 
full range of day/vocational training activi- 
ties, residential care and outpatient clinic 
services, last year, Altro served 1500 
chronically mentally Hi persons in the greater 
New Ytork Metropolitan area. Fifty- five per- 
cent of these carried a diagnosis of schizo- 
phrenia and more than three quarters had been 
hospitalized for psychiatric reasons, most 
received public assistance. 

Altro offers workshop-based tiainlng In 
automated office skills, food services, print- 
ing, direct mail, garment, machine shop and 
assembly /packaging. In addition, individuals 
who are not able to benefit from this type 
of vocational training can participate in a 
group oriented prevocational program. A 
work acrlvlty center offers ^'sheltered em- 
ployment" for Altro's extended clients. In 
addition, Altro operates three twenty-hed 
community residences and administers a 
community support program for chronic patients 
residing in two private proprietary homes 
for adults. 

Participants for the RTG project were 
drawn from the pool of transitional clients 
who are in one of the workshop-based training 
programs. These clients are expected to move 
from this sheltered setting to community-based 
competitive or volunteer employment within 
18 months. 

THE CORE DEFICITS 

Initrially, three core deficits were 
selected for remediation based on an extensive 
literature search and ongoing surveys of 
Altro 's workshop managers. The first deficit, 
attention, has two components. Sustained 
attention is the ability to stick with one 
task until completion. Distractablllty , 
another component of attention is evidence 
in the presence of both aaditory and visual 
dlstractors. In the most recent manager 
survey conducted in February, six of nine 
workshop managers felt that attentlonal 
deficits Interfered with vocational function- 
ing at least occasionally. 

The second deficit that was selected for 
remediation was impulslvlty, the lack of 
control of specific behaviors or urges. Work- 
shop managers tended to define this in rela- 
tionship to attention and flexibility. For 



example, an impulsive reaction to poor concen- 
tration on work tasks is to leave program witli- 
out informing staff members. Contrary to our 
i.jitlal prediction, this particular core deficit 
did not appear to Interfere in the functioning 
of our participants. The opposite of impulslv- 
lty or lack of initiative is frequently observed 
and is considered one of the "negative" symptoms 
of schizophrenia. It is possible that impulslv- 
lty is exhibited by more symptomatic clients 
and that the modules designed to address this 
core area are more appropriate at earlier stages 
of rehabilitation. 

The third core deficit, behavioral rigid- 
ity can be defined as the Inability to change 
from one task to the next or to generalize 
learning from one environment to the next. There 
is little tc be found in the literature about 
behavioral flexibility. At Altro's workcenter, 
managers described it as a "reluctance to 
change", "lack of initiative" and an "inability 
to handle two or more tasks at a time". 

Additional Interferences to vocational 
functioning that were identified by workshop 
managers included: poor self-esteem, attendance, 
and stress. While these Issues were not 
addressed specifically by the BTG project, there 
did appear to be some Improvement noted In these 
areas by program participants. 

ADMINISTERING THE SOFTWARE 

Sixteen software modules (Coglto) that 
resemble computer games were designed for 
remedi?tlon of the core deficits. Participants 
practlcod the modules one hall -hour a day, 
five days per week for a period of four to six 
months. T!nis far, there have been two rounds 
of administration. Data has been collected 
from the first administration and the results 
will be discussed in the following section of 
this paper. 

The BTG team reached four genera" conclu- 
sions following the first round that have im- 
pact on future administrations: (1) The soft- 
ware in and of Itself does not produce magical 
results. It is merely a tool that lends support 
to a structured, remedial approacVi to treatment. 
In order to facilitate generalization of skills 
to the work and home environment, this tech- 
nique must be well grounded programmatlcally 
and should Include individual or group dis- 
cussion, supplementary activities and homework 
assignments. A facilitator manual is being 
developed that Includes behavioral objectives, 
individual andgroiip protocol, specific use of 
software modules and supplementary activities. 

(2) The intervention is most likely to have a 
positive impact when it Is individualized. The 
only exception to this procedure was with 
clients who had lowered self-esteem. Tliese 
clients were allowed tc practice modules that 
were easy for them so that frustration was 
minimized and positive self-image fostered. 

(3) Use of game format \'ith scoring may facili- 
tate positive self-lmag<!. Almost everyone 
Improved their scores on the games after 
continued practice. (A) Anecdotally, it 
appeared that use of software modules In group 
settings enhanced socialization. Participants 
were gathered together for a common purpose and 
they were "special" in that this prDject was 
different from other kinds of programming at Altro. 
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BTG PROJECT DESIGN 

Initial Developmftnt 

The BTG project deslgs called for one year 
of -software development /select Ion foil vwed by 
two yenia of experimentation. The project is 
currently in its third >ear of operation. 
During the first year of the BTG project, 
staff operationalized the cognitive deficits. 
An extensive needs assessment existing conuMr* 
ciaX and educational software was then con- 
ducted. It was concluded that at the time 
(1984) that there were no existing programs 
geared specifically for the psychiatrically 
disabled and that the needs of the clients 
would best be addressed by developing computer 
"games" specifically targeted to remediate 
attention/concentration, behavioral flexibility, 
and impulse control. Altro then contracted 
for the development of the sixteen computer 
"games" focusing on the cognitive areas as 
discussed. In the scjcond and third year, 
participants wftre recruited and placec into 
four different research cells. The first two 
cells composed of transitional clients from 
the Direct Hail, Printing, Garment or Assembly 
programs. One cell participated in remedia- 
tion using the software modules^ The second 
cell participated in groups that addressed 
the core areas through group discussion and 
activities. Participants in the third and 
fourth cell were recruited from the Automated 
Office Skills training program. One of these 
cells participated in remediation using the 
software modules. The other partlcipat«>d in 
group activities and discussions addreading 
the three core areas. Pre and post assess- 
ment was conducted with all cells. This 
included evaluaton of ego functions, self- 
esteem, distractability and clinical aptitude. 
Program attendance for the Automated Office 
Skills cells was also examined. 
RESULTS 

Pilot testing was completed in August 
of 1985. Pre and Post test data was collected 
on 28 of CO of the original participants. As 
of this date, not all data has been collected 
from the second round of testing. However, 
clerical aptitude testing and attendance 
has been examined from the Automated Office 
Skills program. Examination of these results 
and anr^'^ais of software, scores lead to the 
following conclusions: (1) Participants who 
initially were easily distracted and were in 
the cell that practiced the software modules 
showed greater ^joprovement in attention on 
the competing messages test (an assessment 
of distractibility) than participants who were 
in the control cell. (2) This positive 
finding could not be linked to s specific 
software module. This suggests that there 
is something inherent in the use of the com- 
puter for remediation that facilitates im- 
provement in attention. Further exploration 
of use of computer to engage clients as well 
as an Immediate feedback mechanism is 
warranted. (3) Attendance i« ^z^gram for 
participants from Automated Offic4. Skills 
was higher for those In the cell receiving 
software remediation than those in the control 
cell* 



SUMKARY 

TheBTG project has resulted in several positive 
findings as well as a refinement in the protocol 
administering a project of this kind. Altro Is 
3tlll in the final phase of this rese&rch project 
with data still to be analyzed. Initial results 
are promising with lin)licatiOiito for the use of 
technology linked to a remedial approach for the 
treatment of this clientele. 

Plans for the enhancement of this project 
include the development of more vocationally rel- 
event software. Initially, this project was de- 
signed to address the needs of vocationally tran- 
sitional clients. It may also be useful for pre- 
vocational and extended clients. Our next phase 
of research will, in fact, include these popula- 
tions. 

Ihis developing technology is a valuable 
tool that can only enhance the rehabilitation of 
the chronically mentally ill. 
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The Use of Computers in v^ocational 
Assessinent 



Robert A. Tango arid Roy E« Reber 
Seminole Community College 
Sanford, PL 32771 



The advent of large memory r multi-user 
small office computer systems makes test 
correction/ adjustment training 
prescription^ and program evaluation 
feasible for the low budgets frequently 
encountered in adjustment and vocational 
settingsc This session discusses an 
ongoing development and implementaion 
activity for the use of conputers in 
Work Evaluation and Work Adjustment 
Settings. 



INTRODUCTION 
The use of computer managed 
occupational skill training is growing. 
Perhaps the most often asked questions 
are: How is a computer useful in 
teaching skills such as are found in 
Vocational Education Centers? What can 
Vocational School administrators gain 
from investing staff and money in 
rcnputer based instructional management? 
A'lat I am going to say today partially 
answers these questions by describing 
the use of the Tandy 6000 multi-user 
system within the Seminole Community 
College Area Vocational School 's 
Centralized Occupational Resource Lab. 

The reason for using computers is 
to cut costs and increase efficiency. 
At sec, a computer managed system which 
integrates traditional instructional 
progran facets, s'-- ^s, admissions 
testing, work evaluation, certain 
aspects of work adjustment training, 
remedial academic skill training, entry 
level work skill training, and program 
evaluation has been designed in order to 
answer the question "are we doing the 
right thing to facilitate the student's 
transition from school to work?". This 
system is formatted in such a way that 
It can be accessed by students, 
teachers, and administrators. 



Developing student Skills via Computers 

This use of a computer is built 
upon a concept just recently being 
explored in the field of computer 
technology. The concept is that of the 
tree-structured database. Like the 
outline of a book, the book consisting 
of chapters which in turn consist of 
topics containing paragraphs which 
contain sentences which consist of words 
and punctuation consisting of symbols, 
so the database is structured. None of 
the higher level items, the book, 
chapters, topics, subtopics, paragraphs 

sentences or words can exist without the 
low-level characters and symbols, and 
yet all the high-level items are the 
proper organizations of these symbols. 

Using a UNIX tree structure, each 
entry level competence which the 
Vocational School teaches becomes a 
leaf" in the "tree of skills". The 
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90dls of ddmisbions hostinc;, work 
evaluation, certain aspects of work 
adjustment t4caininc, remedidl academic 
skill training, entry level work skill 
training, and program evaluation are 
achieved by studying the shape of the 
"tree" which each student dt?velops in 
learning skills. The various reports 
that the systei:* is designed to develop 
are ordered according to the 
interdependence of elements created 
through experiences in trying to recruit 
and teach students. 

How it Works 

Engelmann (1975) has described the 
essential "leaves" of a teaching 
.Tiethodology in which skil 1 attainment is 
presented so t.*iat learning outcomes nave 
a positive or negative, yes or no, go or 
no yo interpretation. The Journal of 
Precision Teaching illustrates the 
continued use and development of a 
numoer of sophisticated precepts of gooci 
teaching to insure the learning of a 
concept or operation by any person. SCC 
presents each student with learning 
objectives which are itemized and 
complete so that the student learns 
objectives in the order of complexity. 

The most common or most frequently 
performed worker tasks and functions in 
entry- level occupations related to SCC's 
Vocational programs have been assigned a 
specific location within each student's 
record within the computer. The nUiT.be r 
of single character locations in the 
corr.puter is directly related to which 
field of otuoy the student selects (e.g. 
electronics, culinary arts). 

students initially function 

independently of teachers. They are 
civen J series of work samples which are 
"synonor.ious" with entry - level skills 
.vithin the occupation of their choice. 

As a student progresses toward his or 
her own level of coivipetence , a track 
record is developed in the computer 
regarding the frequency of their right 
and wroncj functioning. Each record of 
each student's functioning is recoded in 
tiie form of (1,0). This record 
functions as a baseline for beginning 
specialized instruction in that field. 
If the student checks out on all the 
entry skills this is taken a evidence 
tiiat he or she is ready to start formal 
Vocational Laboratory experiences. 

The quality of tne Vocationijl 
School is evaluated on its ability to 
validly put "1" (can-do-task-rating) in 
an many task* locations as possible in 
each student ' s learni ng record . The 
uiore "I's" there are, the more 
competence a student has to offer 
employers. At SCC, various hexadecimal 
numbers are used to represent specific 
learning outcoines. For example, the 

Do not type below this line 



competency known as the ability to 
"ioentif y, select and demonstrate the 
proper use of tools" can be divided into 
ten more elemenr.al competencies, 
"identify hand tools," "Select correct 
tool according to job", "demonstrate 
safe and proper use and care of hand 
tools," "identify power tools," "select 
correct power tool according to job," 
"demonstrate safe and proper use and 
care of power tools," "identify special 
tools," "select ohe correct special tool 
according to the job," "demonstrate safe 
and proper use and care of special 
tools," and "demonstrate safe and proper 
rse arc: care of special tools requiring 
OSHA certification." If each of these 
competencies were assignee one oit that 
is either a "1" for its success or a "0" 
for its failure, all ten can be 
representeo by siinple coding into a 
two-jyto number which rr.ay be stored on 
ciisk. Since each Jyte consists of eight 
l-^its anci is represented by two hexa-. 
dec i «T.a 1 numbers , the contp le te succes s of 
these coMpetencies may be coded as 
COOO, 001 l,lill, 1111 in binary and 
represented by "OBFc"" in hexadecimal. 
This number can then be used to compare 
with the student's achievements Using 
simple subtraction of what they have 

done froif. what they are required to do. 
If the student has ciccompl ished all but 
tne coripet«::ncy "oenionstrate safe and 
proper use and care of special tools 
requiring OSKA certification, " his 
achievenent score would oe a "OlFF" in 
hexadecimal. "03FF" minus "OlFF" 

becomes "0200" which is the code for 
that last con»petency. 

This coding saves memory within the 
storage media of the computer, which is 
always a major concern for the efficient 
usage of computer resources and its 
inherent speed, out more importantly 
this coding provides a c^uick and easy 
way to show what a student yet needs in 
his or her curriculum. Although staff 
and ddnanistration are not intinatoly 
avvare oi this structure, th<^y are 
constantly altering and drawing upon 
t.iis uata in their interaction with the 
coi!.puter system. Thus, to them, their 
particular application is like using an 
appliance to get their job done. 

iiuplications 

The reasons for using a nulti-user 
computer syste*a to establish a 
curricului'i for students, to track 
student progress, cind to account for the 
effectiveness of teaching techniques are 
as f ol lows : 

1. Students need frec^uent and easily 
accessible "feedback" as to how they are 
doing. Having all of tiieir school work 
available to then in minute detail is 
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helpful in letting them see wliat is 
happening in their attempts to learn. 

2. Having a system of progra.ns which is 
accessible to the input of the various 
teachers in the lab and to students 
allows each staff and student to 
contribute in building a picture of how 
students are learning. For example, 
evaluation staff enter baseline 
statistics, evaluation report writers 
utilize evaluation data to write 
learning prescriptions, teachers enter 
"success and failure" performance 
ratings, the computer itself records 
tinie and attendance data, and 

administrators pull together various 
program facets to better understand how 
the group is functioning in comparison 
to objectives. 



Enseliiiann, S. Preventing failures in the 
.Primary grades. Chicago: Science 
Research Associates, 1975. 
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PARENTS AND TEACHERS CAN USE PERIPHERALS: A TRAINING PERSPECTIVE 



Patricia L. Hutlnger 



Abstract 

The development of a wide range of nerlpheral 
devices enables the specialized Inc *. vlduallzed 
adaptations necessary to permit coi^puter usage by 
young and/or handicapped children for education, 
entertainment, and, for severely handicapped, 
socialization* But the specialized and Individ- 
ualized nature of adaptations to fit the needs of 
a given child means that education Instruction and 
training materials are not readily available* 
Training competencies, developed and tested over a 
three year period by the M*U*S»E. and MUSE Trainer 
Projec staff, allow Individuals to choose the 
areas 'St relevant to their specific situations 
and to ittaln competencies In areas of practical 
use tc them* They can be used with parents «ind 
staff alike. 



When Macomb Projects* staff train parents, 
teachers and support staff to use computers with 
disabled Individuals from birth through adulthood, 
the major emphasis Is on first helping those we 
train acquire tool uses for themselves* We be- 
lieve that If the adults who work with the dis- 
abled find that computers are useful to them- 
selves, these same adults are more likely to en- 
sure that the disabled In their care will have 
access to computers and the adaptive peripherals 
that may be necessary for specific applications* 
Through our efforts In rural West Central Illinois 
since 1982, we know that parents willingly became 
Involved In computer activities and seek training* 

Training adults Is based on a set of general 
principles related to the M*U.S*E* (Microcomputer 
Use in Special Education) competencies. Simply 
stated, the principles we feel adults need to know 
before they use computers and peripherals with 
child, youth, or adults follow: 

1* You can put computers to work for you* 



2. Computers are understandable and controllable* 

3* Computers will NOT replace teachers* 

4. Computer usage has a special language all Its 
ovm, so learn "techle talk" and read computer 
magazines* 

5* No one knows all there Is to know about com- 
puters* but someone always knows something 
you don't know. Learn to "team" with others 
so you can do more and learn more. 

6. Computers can do much more than emulate work- 
book pages. Make use of a wide range of tool, 
tutor, and tutee functions. 

7. Asking questions Is an honorable and necessary 
activity* 

8* When you learn to use a computer yju arc 
learning a new skill and go through similar 
stages In learning that children do when they 
first learn new things. 

9* Lots of children like computers and some who 
don't like much of anything about school WILL 
use computers and like them* 



Training to use peripherals can be organized 
according to the nature of the training (1. Indi- 
vidual tutorial or consultation, 2* group i:iser- 
vlce, and' 3. formal university coursework); the 
content and accompanying competencies; the char- 
acteristics of the trainees; and the time period 
needed* 
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Trainers must recognize that there are many 
reasons why people \/ant trainings reasons that 
range from very gent;ral to highly specific. While 
some "just want to know more about computers," 
others want to be able to use specific applica- 
tions with specific Individuals. Ve believe that 
when trainees need to solve relevant problems, the 
need to acquire a skill is more salient. Some- 
times trainees have no idea of the kinds of avail- 
able peripherals and their functions. In this 
case, videotapes of children or adults using 
various computer applications are useful. 

For example, recently a teacher who had used 
simple computer applications with preschool handi- 
capped children for tht^ past two years decided she 
wanted to do an instructional unit on computers 
without outside help. She asked for specific 
training on printer set-up and use because she 
wanted to print children's LOGO patterns. She 
alao needed to learn to use a graphics dump for 
the printer she was using. She wanted to learn to 
use the Turtle Tot, which involved another set of 
skills. In addition, she wanted to know how to 
use the Echo II &nd a Power Pad so she could use 
the software she had in mind. In this instance, 
the teacher requested the training, which actually 
took the form of an individual tutorial. The 
training met her needs, was immediately applied to 
a real life problem, and was tied to some of the 
skills she already possessed. 

The materials used in training an individual 
are similar to those us«d with larger groups. We 
recommend using hardware, peripherals, and soft- 
ware similar to the equipment the individual in- 
tends to use, particularly when the trainee is in 
the beginning stages of using a computer. While 
generalizing skills to a variety of computers ±s\ a 
worthwhile goal, it is not yet a realistic goal 
for beginners » It only comes after ample time to 
experiment with equipment and a degree ot confi- 
dence* 

We have developed a series of training mate- 
rials to use in peripheral training. Tfiese in- 
clude videotapes of a variety of children and 
youth using many different peripherals, a general 
litt of computer competencies (Hutinger, et al, 
1985), a specific list of subskills related to 
peripheral use (Hutinger, 1985), a "peripheral 
worksheet" used to record information about spe- 
cific applications as well as a set of written re- 
sources, and ideas for peripheral use and curricu- 
lum integration (Hutinger, et al, 1986). Periph- 
eral competencies include these needed for print- 
ers, Votrax, Echo II, Echo t. Adaptive Firmware 
Card, Nockingboard, input/output box, Topo (a 
robot). Turtle Tot, Joystick, Touch Tablet, mouse, 
various switches, and modem (with specific soft- 
ware). When trainees begin, they can check their 
own skill level on the general list of competen- 
cies, then move to specific competencies they need 
to acquire. 

Teaching parents, teachers, and others to use 
peripherals also includes helping them consider 
several factors prior to making decisions about 
which peripherals to use with specific individ- 
uals • Tlieee include both technical and education- 



al considerations involved in selecting appropri- 
ate applications. Determine the present behavior 
of the child, youth, or adult. What can he/she 
do? Identify potential peripherals and task 
requirements, then match the two. Decisions must 
also be based on cost, effectiveness, availability 
and the degree of technical adaptations that must 
be made in order to accomplish the desired 
outcome. 

Whether training is accomplished in an infor- 
mal basis or in a university course, we help 
trainees overcome their fear of computers. We 
make the peripherals and their use understandable 
and "do-able" by offering plenty of actual time on 
the computer with a specific peripheral, an 
adequate supply of equipment, and a large software 
library. 
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TRAINING TEACHERS TO USE MICROCOMPUTERS: A CONSULTANT APPROACH 



James M. Keefe 



Abstract 

In order to help teachers acquire computer skills, 
a trainer may use the same skills he or she pos- 
sesses in developing individual treatment programs 
for children liind apply them to consulting. Possi- 
ble steps for such use are; 

1. Diagnose the current problem by knowing how 
much competence presently exists. 

2. Gain an understanding of the level of confi- 
dence possessed by the teacher. 

3. Match the competencies the teacher presently 
has with those required by possible hardware and 
software applications* Use only applications 
which are understandable at the teacher's pres- 
ent level. 

A. Provide relevant applications which allow the 
teacher to solve real and current problems. 

5. After applications are being used to solve 
current problems, try to introduce new curriculum 
goals which can be met with the computer applica- 
tions the consultant knows* 



Let me tell you first about my recent conver- 
sation. Janet is a teacher who spends part of her 
week traveling to rural school districts working 
with children using computers and encouraging the 
classroom teachers to use those computers during 
the rest of the week. She is concerned about the 
lack of follow-through shown by the teachers with 
whom she works. She is certain that the activi- 
ties she develops and takes to these schools are 
beneficial to the children she sees, but she feels 
just as certain that the teachers do not follow 
through with the activities when she is not pres- 
ent. She also feels that the teachers are not 
willing to interact with the computers as much as 
they should, and so remain unsophisticated about 
how they work and unwilling to try things on 
their own* What Janet wants, of course , is to be 
able to provide interesting new activities that 
the teachers can use for themselves, to offer 
encouragement for the teachers to do more things 
on their own with the computers, and generally to 
make the computers more a part of the everyday 
classroom routine. 

Janet has several problems to contend with. 
It is difficult to put these problems in a 
specific order of importance, as sometimes one is 
dominant and must be solved first, while in other 
circumstances, another order appears* The prob- 
lems relating to (1) teacher competence (with the 
machines, with the software, with the teaching 
approach which will take advantage of the ma- 
chine), with (2) teacher attitude (toward the ma- 
chine, toward the lessons which can be taught 
with the machine), and with (3) teacher commit- 
ment to using the machine, either for existing or 
new teaching purposes* How is she to make the 
best use of her time, so that these teachers will 
come to appreciate the computerized lessons and 
will come to feel confident in u^iUng this new 
technology? This is a difficult task - and it may 
be the pivotal task in bringing technology .to the 
schools . 

In a class I teach at Western Illinois Uni- 
versity (WIU) in the summer, titled "Technology 
and the Handicapped," I am probably most concerned 
with the issue of £\ttitude. This course, which is 
mostly about how to make things - switches, digi- 
tal logic devices, toy modifications, etc. - re- 
quires that the students learn to work with tools 
that are often quite unfamiliar. We build cir- 
cuits of resistors, capacitors, and logic chips, 
using such things as breadboards, soldering irons 
and test probes, most of which are not in the ex- 
perience of teachers of the handicapped* In order 
to make things possible for the students, I empha- 
size hands-on work, both to enhance the under- 
standing of how these devices can be helpful In 
the teaching process and to build confidence in 
the learners* The first few days of class are 
anxiety-filled, sometimes even leading to tears. 
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(I think it is a good experience for any of us who 
teach to try to learn something completely new 
just to keep us in touch with the feelings en- 
countered by our students when ve put them in the 
same position*) 

Confidence is built when the construction 
projects begin to work ~ and to date everybody has 
successfully built every project* The result is a 
high-energy class where ideas for possible uses of 
the technology seem to blossom from every mind* 
It is an exciting experience* 

Moving past that first blcom, a teacher 
trainer must have some sort of system to use* I 
believe that there is a way to bring any teacher 
to a new appreciation of the usefulness of com- 
puter technology. It can be done by using the 
same kind of approach any good teacher uses in 
working with children who have learning problems. 
In studying the diagnosis and remediation ot 
learning disabilities, I have found that there is 
a useful system of identification of needs and 
treatments, and this system applies here* The 
first thing that must be done is to take a base- 
line of the individual's present level of compe- 
tence. With LD children, we do this through 
testing and analyzing their daily work* In Jan- 
et's case, a formal evaluation of the knowledge 
level of the teachers she works with can be done 
using one of the pre-tests available firom the 
M*U*S*E* (MicrocompuLsr Use in Special Education) 
Project* She can also use a checklist of com- 
petencies and fill it out by watching what the 
teacher does during daily class work* With this, 
she will know what to expect the teacher to be 
able to do independently, and where the teacher 
will need specific instruction* Janet can quickly 
find out if the teacher can Independently get the 
computer up and running, if she can load and run t 
specific program, if she can attach and use a 
peripheral, and so forth* 

The next level of baselining will take some 
more time, but again, can be done. Janet is going 
to have to assess the level of confidence the 
teacher has for using the computer alone* It is 
true of all of us, from frightened first graders 
to university professors, that we do not do what 
we do not believe we can do* A major effort must 
be made to understand the level of confidence the 
teacher has for using technology, for without 
confidence, nothing independent is going to 
happen. Janet may be able to make this baseline 
appraisal by keeping a journal with comments 
specifically devoted to this issue* She may **set 
up" some situations to see if the teacher in 
question is able to deal with particular kinds of 
problems* Or she can use teachers* reports of 
their own feeling in questionnaires developed by 
Project M*U*S*E* 

The next task is to make a hierarchical list 
of the skills necessary to use the computer in the 
manner Janet wants. This list may be for a 
specific application, such as using Logo with a 
group of kindergarten children, or it may be for a 
kind of teaching activitiy, such as using the 
computer to teach a specific skill or concept* 
Some lists are available in ACTT (Activating Chil- 



dren Through Technology) and M.U.S.E. materials. 

Next corals the issue of relevance. Janet 
needs to understand the teacher's goals, and be 
able to enhance the accomplishment of those goals 
through her computer applications* I think a real 
issue here is the fact that all teachers feel that 
there are great time limitations on all of their 
work. There is not enough' time to accomplish all 
of the goals that exist in any curriculum* Teach- 
ers are frustrated by this* One way to get com- 
puters into more classrooms is to find ways to use 
them to enhance current goals* In this instance, 
we are finding ways to use the computer as a tool 
to meet current needs« Perhaps the best way to 
begin this phase of the application is to have a 
discussion with tne teacher centered on the cur- 
riculum, so that the consultant can know what 
present goals exist. With this information, an 
analysis of current hardware and software can be 
done to see what tools for learning can be pro- 
vided by the computer* 

At another level, it may be possible to bring 
potential new teaching goals up for consideration. 
For example, Janet has told me of the benefit she 
has seen in using the computer to assist in coop- 
eration and socialization in children* As we 
know, young children have difficulty with sharing 
and working cooperatively. Janet has seen many 
instances where two or three childrenv sharing 
keyboard responsibilities, or taking turns at the 
keyboard, have gained new skill for working as a 
team. One child may be in the position of "screen 
watcher," analyzing the movement of the turtle in 
a Logo program, while another actually makes th** 
keyboard entries* By asking leading questions of 
the children, or by defining a problem for them, 
Janet has been able to show that they learn to 
work as a team. When she convinces the teacher 
that this kind of learning is valuable and applies 
to other instances, she has a very good entry for 
an ongoing lesson which the teacher could carry 
out daily, perhaps reporting to Janet from her own 
journal when Janet makes her weekly visit* In 
this case, Janet would be showing how a previously 
untaught skill can be integrated with the current 
curriculum, demonstrating that the computer has 
applications beyond present lessons* 

The important thing here is not what Janet 
does with these problems, but that she can take a 
set of skills she already possesses - those for 
d'jveloping individual treatment programs for 
children - and apply them to her classroom com- 
puter consulting work* 
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TECHNOLOGY AND TRAINING ELIGIBILITY: 
THE "FUZZY" LOGIC APPROACH TO COMPUTERIZED VOCATIONAL CHOICE 



Ann Williamson 



Abstract 

This presentation describes the methods Career 
Evaluation Systems, Inc., uses to provide, 
through "fuzzy" logic, a more accurate com- 
puterized screening of specific occupational 
training ability for impaired persons than is 
available through other methods. Because of work 
adjustment technology's capability of increasing 
vocational choices, it is necessary for the com- 
puter science predicting training potential to 
deal more with probabilities and less with the 
absolute yes-no of the traditional logic. Akin to 
the newly-devtlcping "artificial intelligence" 
logic for computers, "fuzzy" logic provides this 
more humanistic approach. This, plus special 
adjustments applied to the DOT*s ability re- 
quirements, are the bases for the new approach 
to vocational training eligibility. 



Just a few ye?rs ago, we only dreamed of ex- 
panded job choices for our "disabled" through the 
use of computer technology. Today this is a fast- 
growing reality. Now we're racing to catch up in 
our vocational assessments so they will accurate- 
ly predict performance in persons with impair- 
ments to match the existing techologies. 

This is a tough task for us. We're so anx- 
ious to use the new devices (because they offer 
such great help) that we may not be considering 
the overall impact. In the normal workforce, 
it*s being discovered that not everyone Is suc- 
cessful using a computer as a work tool. We 
must consider that this could also be the case 
with some impaired people. We must rely on new, 
specific assessments — before beginning technology 
training programs — to discover the full potential 
of our clients. 

Assessing for technological training eligi- 
bility should force us to re-analyze our proce- 
dues in evaluation, for new techniques will be 
needed to establish successful training programs. 
(1) Assess'inents from instruments formerly con- 
sidered to be "screening tools" should be used to 
provide the most appropriate assessment conclu- 
sions. (2) It will be more important for the 
evaluator to know isolated specific functioning 
capabilities of the person rather than simply ov- 
erall job placement functioning. And (3) the type 
of computer logic used for drawing vocational 
conclusions about the disabled client must deal 
with the new "artificial intelligence" concept. 
This paper will explore each of these three 
statements. 

The Change to Screening Style Assessments 

When we are assessing for job placement, we 
are concerned with more aspects of the client 
than screeni.ig tools can provide. But in assess- 
ing for training programs, screening tools are 
more appropriate than the usual work sample an- 
alyses. Too much tine is involved in work sample 
assessment that will only be re-evaluated during 
the training period, and it is not yet certain 
which work samples are appropriate to the new 
technologies. 

Screening tools, which in a few minutes each 
give reliable indications of specific functions 
of the person, are the appropriate assessment 
tools prior to training. In a period of a few 
hours, the evaluator knows the mental and physi- 
cal functioning levels of the client which are 
the necessary bases for training program plan- 
ning. 

New Job Requirements in New Techologies 

There are not yet reliable guidelines for 
job requirements when new work devices are used. 
For many years to come, we can count on the DOT 
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to lag behind reality in stating new job re- 
quirements, because the explosion of technologies 
cannot be efficiently corraled by a bureaucracy. 

It will be up to the evalutors to build his/ 
her own databank of job requirements through ex- 
perience — plus to share that experience with 
others. Without an imposed standard, it will be 
imperative to be in touch with the experience of 
other standard-makers. 

To build this experience, it will be more 
important than in the past to discover and use 
isolated functioning levels, rather than simply 
record general or overall functioning levels of 
the client. The more precise the measurements of 
physical and mental factors, the more reliable 
the conclusions will be when the factors are 
combined to generate a profile of requirements. 
This was first docuuented by the Air Force in 
World War II and later by E.A. Fleishman and his 
associates in the study of human factor analysis, 
(Fleishman, et al, 1958) 

Career Evaluation Systems is based on human 
factor analysis Our testing methods provide the 
evaluator with >he specific functioning informa- 
tion crucial for developing experience for new 
job requirements. Not only is the local evalua- 
tor able to build his/her own observational re- 
search, however, but local data will be compared 
with other user's research through the national 
headquarter ' s computer operation. (Career Evalua- 
tion Systems methods are not software-issued 
based, but computer-scored by telecommunication 
from a central evaluation database.) In addition. 
Career Evaluation Systems has already begun and 
if^ using a databank of altered job requirements 
for physically-impaired Clients, based on use in- 
formation from the field. 

The New Style of Computer Analysis 

Dependence on the computer to gather test 
results and predict job performance conclusions 
about a client is becoming universal — but it can 
be misleading. Traditional computer logic was de- 
veloped to deal with finite values — basically 
numbers. It cannot deal in probabilities, which 
is the basis of human thought. The answers from 
traditional logic are on/off , yes/ no ; there is 
no means to access a maybe answer, wh'^.ch is es- 
sential in dealing with conclusions about human 
performance. 

Some evaluators are already experiencing 
unsatisfactory conclusions from computer deci- 
sion-making. They sometimes are circumventing 
the traditional ©mputer logic conclusion process 
by re-entering "what if" data after seeing com- 
puter results — for example, "what if the person 
had done just a little bit better on this or that 
test — could I get more satisfactory results?" 
Sometimet* they alter job reqyirpmpnf or simply 
do not use the computer. But there is a better 
computer conclusion procf^ss available than hypo- 
thetically and inefficiently overriding objec- 
tive data. It is embodied in the "fuzzy logic" 
method. 

When the concept of fuzzy logic is used for 
computer analysis, objective data is considered 
on a probability basis, which is the way we 
reach conclusions without compf «.'r aid: "given all 



this data about the client, what do I think would 
be the client's best performance conclusions?" In 
other words, all available data is considered si- 
multaneously and the pluses and minuses are weigh- 
ed in a consistent manner, rather than consider- 
ing datum one-by-one in an isolated manner. And 
the vocational choices made for tht client are 
arranged in terms of best probability first, with 
next best following. 

To illustrate furthei., traditional computer 
logic looks at one datum at a time and concludes 
either that the requirement was met or was not 
met. It continues this process until all the data 
have been read, but at any time when a condition 
is "no," it aborts the process. To bring this into 
evaluation terms: if the person's te«=t results 
met all but just one requirement for a job posi- 
tion, that job position would be denied. Tradi- 
tional logic is not capable of reasoning with 
knowledge that some or many of the other require- 
ments may have been met extremely well, which in 
human reasoning— or fuzzy logic reasoning — would 
result in maybe , rather than in denial . 

If we don't allow probability to govern job 
performance conclusions about a client, we are 
denying our clients perhaps some of their better 
choices for vocation. This is especially critical 
when we're assessing for training eligibility, 
because we are trying to find the best possible 
choices before assigning the singular training 
path. 

Fuzzy logic computer systems are now avail- 
able and providing a more reliable approach to 
assessment. It is the obligation of the evaluator 
to investigate and understand the differences in 
the various computer methods available before us- 
ing the end product printout. Career Evaluation 
Systems discloses in its technical paper how 
fuzzy logic functions in its computer analysis 
process. 

Conclusion 

Training people with impairments to enter 
the workforce with the use of new technologies 
introduces new considerations for evaluation: 
the use of the most recent technology in assess- 
ment testing and computerized performance con- 
clusions. It also calls for new analyses in job 
requirement factors, and the universal sharing of 
tho'je characteristics from actual field experi- 
ence because of the acceleration of new develop- 
ments. And finally, it is now critical when 
choosing assessment methods to have a full un- 
derstanding of the science upon which each is 
based, as well i:s the potential uses for the 
various methods. 
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COMPUTER SPEECH RECOGNITION FOR VOCATIONAL TRAINING: STRATEGIES AND OBSERVATIONS 
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ABSTRACT 

This paper discusses some of the strategies used 
and observations made in a year-long vocational 
training project for severely developmentally 
disabled individuals. All of the participants 
had severe hand dysfunction and computer speech 
recognition was used to provide them with 
marketable job skills. 

In October of 1985, the Iowa State 
University Computation Center finished a year- 
long study which was designed to determine the 
efficacy of a speech-input computer as a voca- 
tional training tool. Those chosen to partici- 
pate in the training were all developmentally 
disabled and had severe hand dysfunction. This 
report gives some of the techniques used and 
comments on their effectiveness. 

Three basic fundamental skill areas were 
covered : 

1. using the computer to produce neatly 
written and printed documents, 

2. developing, manipulating, and main- 
taining a computer data base, and 

3. performing numerical computations in 
an easy-to-use tabular manner. 

These three areas are those usually considered 
essential to making someone computer literate. 
They were chosen because they were deemed 
fundamental to employabillty . They could result 
directly in a computer-related job. They also 
provided alternative techniques useful in other 
jobs and educational goals. Details on 
staffing, linkages, and funding sources were 
covered in an earlier report (Grooms, 1985) and 
will not be repeated here. Research and in- 
structional staff with a wide variety of back- 
grounds were used. These Included special 
education, engineering, computer science and 
speech pathology. 

Basic Speech-Recognition Concepts 

Hardware 

The underlying speech recognition hardware 
used was manufactured by Texas Instruments 
Incorporated (Texas Instruments, 1985) and uses 
a technique known as linear predictive coding 
(LPC) . This technique models the human vocal 
tract as a time-varying filter. It is worth 
noting that the recognition hardware chip Is 
not a specialized LPC device, although such 
chips are often used in speech recognition 
systems. Rather, it is a general-purpose 
digital signal processing (DSP) chip. This 
means that the algorithm used for speech recog- 
nition is changable by software, without any 
hardware change. Indeed, the same hardware can 
be used for both speech recognition and synthe- 
sis, as well as a variety of other applications. 



as speech recognition algorithms improve, the 
hardware will not become quickly obsolete. 
Readers who thirst for further engineering details 
are referred to any text book on DSP and to the 
manufacturer's users guide (Texas Instruments, 
1983). 

Vocabulary Definition 

This speech recognition system, like most, 
responds in the following manner. When the user 
speaks the computer will respond with an action 
if it recognizes that utterance. The action is 
user-defined and can be a simple keystroke 
equivalent or a complex series of actions. A 
vocabulary is a collection of such utterance- 
action pairs. This is diagrammed below; 



Utterance J 
Utterance^ 



Action 



Ac t ion 2 



Utterance^ 
N < 50 



Action, 



^N 



The system used is speaker dependent. Each 
person must train the computer to recognize his 
or her voice for a given vocabulary. Vocabular- 
ies for each user are stored on the computer's 
hard disk drive. 

Vocabulary Use 

When the computer is being used, several 
vocabularies are loaded from the hard disk into 
the computer's random access memory (RAM). The 
speech recognition hardware only acts with one 
vocabulary at a time. This is called the active 
vocabulary. When using the active vocabulary, 
one speaks a phrase and the computer attempts a 
statistical best-fit to the utterances in its 
table. If a poor fit occurs, the computer does 
nothing. If a good fit occurs, the indicated 
action takes place. One or more of the utter- 
ances in the active vocabulary may cause a 
different vocabulary in RAM to become the 
active one. Vocabulary definitions and switch- 
ing patterns were important investiga' ion areas 
of this project. We shall discuss them more as 
we go on. 

Training Sessions 

Session Format 

Each participant in this training project 
was given three two-hour sessions each week. 
There was a five to twenty minute break between 
the two hours of a session. This worked well. 
By the end of the first hour, most of the 
participants were ready for a rest. Jy the end 
of the second hour, most of the participants 
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were fatigued and ready to stop for the day. 

Every training session involved only one 
participant and one or more instructor. As the 
course progressed, participants were left to 
work alone for progressively longer periods of 
time. This worked well in some cases. 

Log Books 

Log books were kept for each participant, 
and an entry was made for every training session 
Log entries for a session contained the follow- 
ing information: a standard heading giving the 
session number for that participant, the month, 
date of the month, the day of the week, and the 
participant's name was on the first line. The 
names of instructors were given on the second 
line. The third line contained the session 
starting time. Succeeding lines contained 
narrative on what occurred during the session. 
Both objective and subjective data were 
recorded. Break beginning and ending times were 
recorded. A narrative for the second hour was 
kept. The session stop-time was recorded. The 
last entry for each session was an evaluation of 
the session's usefulness, both from the view- 
point of the participant as well as that of the 
instructors. Also, expectations of what was to 
occur in the next training session were recorded 
in this final section. 

The log books were very helpful in evalu- 
ating the participant's progress. They were 
equally helpful in evaluating the training pro- 
ject itself. 

More Computer Concepts 

When a participant begins a training ses- 
sion, the following sequence of events takes 
place: The computer shows the prompt, "Please 
speak your name." When the participant does 
this, a vocabulary of application program 
choices is loaded into RAM. This vocabulary is 
specific to the participant who has just spoken. 
The prompt appears, "Please speak the name of 
the program you wish to use. 

Your choices are: EasyWriter (TM) 
Multiplan (TM) 
File (TM)." 

This menu of program choices varies from person 
to person. When one of the programs is se- 
lected, and its name spoken, the vocabulary set 
for that program is loaded into RAM from the 
hard disk. The program itself is not started 
for reasons given in Grooms, (1985). The first 
active vocabulary has been predetermined by the 
project director and is usually the upper case 
alphabet. 

Because computers don't, as yet, have as 
good aural acuity as humans, phonetic spelling 
of alphabetic characters is used. For this 
project, we took a pragmatic approach. That is, 
we attempted to find participant utterances 
which worked well. We did not have staff or 
time to try to find optimal utterances. 

As a starting point for each participant, 
we used the International Civil Aviation 
Organization (ICAO) standard phonetic alphabet, 
with one change. The ICAO alphabet is con- 
structed so that each word is distinct from all 
others, with a wide range of national accents 



tolerated. It is used by commercial airlin'^s 
from most countries, NATO forces, and NASA among 
others. The ICAO alphabet, modified, is shown 
in table 1 . 

Table 1. ICAO Alphabet, modified 



alpha 


a 


november 


n 


bravo 


b 


oscar 


0 


Charlie 


c 


papa 


P 


delta 


d 


quebec 


q 


easy 


e 


romeo 


r 


foxtrot 


f 


sierra 


s 


golt 


8 


tango 


t 


hotel 


u 


uniform 


u 


india 


i 


victor 


V 


juliet 


j 


whiskey 


w 


kilo 


k 


xray 


X 


limo 


1 


yankee 


y 


mike 


m 


Zulu 


z 



The one modification to the ICAO standard 
was the substitution of "easy" for "echo." The 
computer liked "easy" better than "echo." Of 
course, other phonetic alphabets can be used. 
For example, see Serota, (1983). 

Vocabularies were developed for upper and 
lower case letters. Each of these also contained 
punctuation symbols. A "CAPS" vocabulary was 
devised which typed a capital letter and then 
automatically switched the active vocabulary 
to the lower case vocabulary. Vocabularies 
for each application program were developed. 
These contained key words and commands for those 
programs. A punctuation vocabulary was 
developed. 

For word processing, the structure of the 
English language was exploited. For example, 
the lower case vocabulary contained the utter- 
ance "period." When this was spoken, the 
computer produced a period, two spaces and a 
switch to the CAPS vocabulary. The assumption 
here is that one is ending a sentence and wishes 
to start another. If only a period is required, 
it is in the punctuation vocabulary. Other 
"tricks" which irade use of the most likely 
switching patterns for particular applications 
were used. It is necessary for each vocabulary 
to contain at least one switch utterance to 
another. In a mathematical sense, the vocabu- 
lary sets and their switches must constitute a 
strongly-connected directed graph. 

Two basic switching patterns were investi- 
gated. In the first of these, each vocabulary 
cijuld switch to each other vocabulary. In the 
second, each vocabulary contained only one 
switch utterance that was to a vocabul.Try which 
itself contained only switches tc all vocabu- 
laries. The advantage of the first method is 
instant access to every vocabulary from every 
other vocabulary. The price of this is that 
each vocabulary must contain many switch utter- 
ances, each taking space that could be used for 
productive utterances. The advantage of the 
second method is that more productive utterances 
could be put in a vocabulary. The cost is that 
two utterances must be spoken to switch voca- 
bularies. This is somewhat slower than the 
first method. Each method has an advantage and 




48 DISCOVERY III ^ 

5 / 



a price. We frequently made use of a hybrid as 
shown in figure 1. 




UPPER is an upper case vocabulary. 

LOWER is a lower case vocabulary. 

PUNCT is a punctuation vocabulary. 

EW2 is a word processing vocabulary. 

CAPS is an automatically switching upper 
case vocabulary. 

SHIFT is a vocabulary of switch words. 

Figure 1 . Word processing switching graph 

The presence of an arrow from one vocabu- 
lary to another means the vocabulary at the 
arrow's tail can switch to that at the arrow's 
head. A dashed arrow means that at least one 
utterance at the arrow's tail can produce an 
action and then automatically switch to Lhe 
vocabulary at the arrow's head. 
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Concluding Remarks 

Typing tests given at the end of the course 
showed that the participants' input speeds were 
all below five words per minute. A word in 
these tests was defined as five letters and a 
space. Speech input was faster than manual 
input for all but two of the participants. 
Typing by hand was only slightly faster than 
speech for these two. Typing tests were given 
using an IBM Selectric III (TM) . 

Word processing input speed can be in- 
creased significantly if a dictionary of fre- 
quently used words is included in the vocabulary 
set. This is especially useful if a particular 
jargon or lexicon is being used. For example, 
if one is writing on corn borers, such words 
as "corn," "borers," "insecticide," "farming," 
etc. might logically be put in the dictionary. 
The project director and two participants have 
experimented with this technique. It is 
effective. Verbal data entry for word pro- 
cessing is slow, but it is functional. 

For data base management and spreadsheet 
work, speech input may be faster than manual 
input. Multiple keystrokes, such as "alt-FlO" 
become something more meaningful, such as 
"retrieve form." 

In summary, speech recognition technology 
for personal computers should be considered as 
being at the adolescent stage. It's somewhat 
slow, but it's functional. 
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Use of Computers for Cognitive Rehabilitation 
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Abstract 

This presentation will focus on the use of 
microcomputers for cognitive rehabilitation 
of neurological ly involved patients =>jch as 
those with stroke or head injury. One of the 
primary treatment goals for these patients 
is to stimulate their thinking skills. The 
computer provides a practical and useful 
tool in this respect as it offers consistent, 
systematic presentation of tasks as well as 
an efficient method for data collection. At 
Schwab Rehabilitation Center, psychology, 
occupational therapy, and speech therapy are 
using the computer in their treatment for 
deficits such as attention and concentration, 
memory, and problem solving. Presentors 
will describe specific applications for 
treatment andwill also review a case study 
to illustrate how the rehabilitation team can 
effectively utilize computer technology with 
neurological ly involved patients. 



Cognitive retrairn'ng and cognitive 
L :imulation are words that describe treatment 
for someone who has had a neurological injury, 
such as a stroke, head injury, aneurysm rupture 
etc, which produces some degree of brain 
damage. Brain damage, as you probably know, 
reduces somebody's functional skills. For 
example, their ability to drive, fill out a 
form, operate a drill press, or remember the 
instructions their boss gave them in the 
morning that they need to follow through on in 
the afternoon. The theory behind cognitive 
retraining and cognitive stimulation is based 
on the assumption that a damaged brain can 
re-orpanize itself through practice. That is, 
that damaaed brain structures may be able to 
re-organize themselves to form functional units 
and/or that non-damaged brain structures will 
learn to "take over" function of the damaged 
brain structures. Although the theories are 
more complex than this, I think this 
represents an adequate summary. The other 
theoretical orientation is the difference 
between cognitive retraining and cognitive 
stimulation. Cognitive stimulation is 
providing tasks to patients during the phase 
of "spontaenous recovery." It is well known 
that after a brain injury, the brain heals 
itself to some extent automatically. It is 
felt that providing tasks which the patient 
can be successful at, and which challenges 
abilities somewhat, do not overtax his 
damaged cognitive abilities, help the patient 
recover functions better. Thus, we assume 
that a patient who receives this structured 
cognitive stimulation will recover better and 
to a higher degree than a patient who does not 
receive the structured cognitive stimulation. 
Cognitive retraining on the other hand, is 
more a matter of the person attaining insight 
into their problems and learning to compensate 
for them. A good example is someone who begins 
to understand that their memory is unreliable 
for long phone messages and uses a piece of 
paper to write them down. Cognitive retraining 
is used to help people adjust to their brain 
injuries, by helping them increase their 
functional abilities after the brain has 
already healed itself as much as it can from 
a physiological point of view. 

There are two basic approaches to 
cognitive retraining and stirrulation. The 
first approach, suggests that we work directly 
on the skill itself. For example if one is 
having difficu*'ty dressing because of some 
cognitive deficits, then it makes sense to 
have them practice dressing. An in fact, there 
is some utility in this approach. A second 
approach to cognitive retraining and 
stimulation, is that you work on the splinter 
skills, or those smaller skills which no 
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together to make up the larger skill. For 
example: In dressing, one needs to be able 
to orient his body in space, visually scan the 
garments, use fine motor coordination to 
button, and understand the main concept 
of putting the article of clothing on the 
appropriate part of the body. Obviously, 
computers can be used to help in both 
approaches, but are geared more towards the 
second approach, working on the splinter 
skills. Computers are fast becoming a viable 
adjunct, to what therapists have been doing 
for many years without computers. Let's ask 
the question then, "WHY SHOULD WE USE 
COMPUTERS?" Well, the answer is simple. 
Computers allow us to present component parts 
to a larger visual skill. They allow many 
repetitions or trials without b-iing judgmental, 
and with the ability to present the stimulus 
or the information in a precise and measured 
way. Computers allow us the ability to 
provide stimulation and information in a 
qraded hierarchy thai: starts off with fewer 
cognit^'ve demands and then works it's way up 
the brain either compensates or recovers. 
Computers provide a certain degree of 
versatility. They can do a variety of 
different tasks, that involve both language 
and non-language related skills. Computers 
can also vary visual stimulation in time and 
space. This is something that cannot be done 
with paper and pencil tasks, and so this 
represents a major contribution of a computer 
in the area of cognitive retraining/ 
stimulation. 

And finally, the computer allows us a 
very objective and efficient way of collecting 
data. This is a most important factor, as we 
want to make sure that *>-hat we are doinn is 
really having some effect. In other words, 
does the patient really improve in an 
objective way, rather than just subjectively 
saying "yes, he seems to have improved." 

IN SUMMARY, in recent years, the computer 
has become a viable tool for cognitive 
therapists in a rehabilitation setting when 
working with patients with neurological 
diseases which have resulted in either 
permanent or temporary brain damage. We feel, 
and there is some data to support the 
assumption, that working with patients in this 
way, allows them to improve beyond the point 
that they would automatically and without 
this structured cognitive stimulation. 

Historically, one of the first types of 
software we used for patient treatment was 
written for educational purposes with programs 
on perception, math and language skills. 
Lynch has documented the use of video games 
in therapy, however most of these are too 
high level for neurological ly involved patients, 
requiring fast reaction time and good 
dexterity, and do not allow enough flexibility. 
More rehabilitation centers are learning about 
public domain software as an inexpensive 
resource. Many programs are available that 
cover relevant academic skills and activities 
for higher level reasoning and problem 
solving. We have found some commercially 



available games to be suitable tor our higher 
level patients. The patients so enjoy this type 
of task that it is used as a reward that they 
can pursue in their leisure time while also 
providing valuable practice in problem solving. 

Only in the last few years has there been 
software available that is written specifically 
for cognitive rehabilitation. Neuropsychologists 
like Bracy and Gianutsos led the way, with 
some speech pathologists and occupational 
therapists following suit. Now there are as 
least a dozen different packages available that 
offer programs covering a multitude of cognitive 
and perceptual areas. These clinicians/ 
programmers have realized the capability of the 
computer to be able to focus in on simple, 
structured tasks, and to also build from one 
skill to the next. Program developers seem to 
gradually be getting better at making full use 
of the computer's abilities (eg. graphics, 
varying time and space, speech synthesis) 
while still meeting our treatment goals. 

In occupational therapy, we use the 
computer in a variety of ways for cognitive 
and perceptual rehabilitation. Like all otner 
areas of treatment in O.T. we try to always 
make a direct relationship between the treatment 
task and what we expect to see functionally. 
The most basic computer programs we use address 
deficits in attention and concentration. 
Obviously if a patient is unable to maintain 
his attention while putting on a shirt--which 
can be a highly complex task--then we need to 
structure the treatment activity at the level 
where he can succeed. 

The most basic programs we have found are 
Bracy's Foundations Skills package. In the 
first program (Simple Visual Reaction), the 
patient responds to a one inch yellow square 
by depressing the joystick pushbutton. After 
twenty trials, the average reaction time is 
given. Another basic program by Gianutsos, 
called REACT, presents stimuli by rapidly 
counting numbers at given locations on the 
computer screen. The patient is told to depress 
the space bar as soon as he sees the numbers; 
at that point the count is stopped and his 
reaction time is given. Another program by 
Bracy looks at visual scanning. In addition 
to requiring attention, the patient must track 
a horizontal line drawn by the computer and 
respond each time the computer "draws" the line 
white instead of black. The patient also learns 
to turn his eyes at the end of the line to look 
for the beginning of the next line. Many of our 
CVA patients have the perceptual problem of 
neglect where they do not attend to stimuli in 
one half of the visual field. This program 
appears to be a good training task especially 
for this problem. It is not uncommon for the 
patient to need many cues initially, but then 
as with any other treatment activity, these are 
gradually reduced. An advantage of this program 
is that the speed can be controlled allowing us 
to further grade the activity to the patient's 
level . 

Discrimination is the next level of 
cognitive skills. Functionally the patient may 
need to distinguish two shirts by their color. 
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To find the correct bottle that contains the 
shampoo in their drawer they need to attend to 
detail. Starting at a very basic level again, 
Bracy designed this program, Visual Reaction 
Differential Response r(VRDRI), which 
reuires the patient to move the joystick right 
or left according to the side of the screen 
whnre the stimulus was presented. Attention 
to both visual fields is required, but now the 
patient must also make a choice with his 
response* In VRDRII, three large squ^'^es are 
presented that vary in color and th^r patient 
indicates when two of them match ir color. In 
Bracy*s Line Orientation, the patif nt matches 
the angle of a line that is highli /hted amongst 
several rays. In Gianutsos*s programs, MATCH, 
the patient must decide i<^ the shapes are the 
same or different. Chamoff, an occupational 
therapist, has written several programs that 
work on visual discrimination, figure ground, 
spatial relationships, and scanning. The 
patient responds in a possibly more concrete 
manner by using a light pen and directly 
choosing the answer. Blank templates are also 
included so additional screens may be created 
by the therapist. 

The next level is organization which 
includes seriation, sequencing, association, 
and categorization. One Bracy program looks 
at sequencing of size. The patient uses the 
joystick to move from one vertical bar to 
another to place the bars in order according 
to their size. One package we use frequently 
for this area is the Hartley software. 

Memory is an area ;that all clinicians 
must address since obviously it affects most 
daily tasks. Most of the cognitive 
rehabilitation packages include tasks for 
visual, verbal and auditory memory. It is 
important to remember that many of the higher 
level programs inherently require memory 
skills— to remember directions, a sequence, 
or rules. 

Also used are programs that require 
integration of many skills. Programs by 
Sborcionne set up a situation wehre the patient 
must solve a problem while remembering 
different conditions and rules. Sometimes we 
use programs that look at independent living 
skills. Most of these were originally designed 
for education. One program by ComputAbil ity 
is called Money. The patient reads a 
paragraph of text and then answers questions. 
It provides immediate feedback, a definite 
advantage of the computer, however it relies 
solely on written material so good reading 
skills are required. 

Still other programs prove to be u'^-^ful 
for visual motor skills because of the 1 ine 
motor movements required to complete the 
programs. A simplified pinball game, Bracy's 
Paddleball, allows the use to vary both the 
speed and the length of the paddle. Eye hand 
coordination can be practiced as well as 
developing palmar -prehension and rotary 
movement of individual finger muscles. 
Patients with apraxia (especially distal 'y) 
can use joystick moves in rapid succession to 
complete a naze. To improve bilateral 



integration, the user controls one game paddle 
in each hand for Cube-in-a-Box. 

Except for patients using some of the 
higher level programs, in occupational therapy 
most patients require supervision and often 
cueing to complete the programs. Rather than 
having the computer replace the therapist, the 
therapist still interacts with the patient by 
providing or supplementing instructions and 
feedback, and interpreting results. By not 
having to record ^'crformance statistics, the 
therapist is free to observe the patient's 
behaviors and analyze deficits. 

A study is presently underway at Schwab to 
investigate the effectiveness of computer 
assisted therapy for right CVA patients with 
neglect. Two subjects will be discussed 
briefly to illustrate their courses of therapy. 
John R. , a 59 year old male with an eight grade 
education, sustained a right CVA with lesions 
in the parietal lobe and basal ganglia. In 
addition to the unilc^teral neglect, he also had 
a 30 degree left visual field cut. Severe 
neglect was found on all paper and pencils tests 
as well as moderate neglect during the self-care 
tasks of eating and dressing. He also had 
problems with attention, memory, and impulsivity, 
and showed poor insight into these deficits. 
Rehabilitation for cognitive deficits began by 
focusing on the attention problem with Bracy* s 
SVR program. Once he was able to complete this 
program without cues, VRDRI was introduced. 
Much cueing was needed initially^ but gradually 
he did show improvement and learned to compen- 
sate for the visual field loss. At discharge, 
he still showed some neglect, but it had 
decreased from moderate to mild on self -care 
tasks and it had improved significantly on all 
paper/pencil tasks. 

Evelyn W., a 49 year old female with a 
ninth grade education, sustained an infarct to 
the right internal capsule. Moderate neglect 
was found in paper/pencil tasks and during self- 
care activities. Poor attention and impulsivity 
were also noted. Initial programs included 
SVR, VRDRI, and Visual Scanning. Since 
impulsivity remained a major problem, two 
programs that require the patient to control 
the speed of their response were also used with 
some success. At discharge neglect was no 
longer found to be a significant problem during 
self-care and was only a mild problem on paper/ 
pencil tasks. 

Traditionally, speech pathologists have 
facilitated speech and language recovery with 
the neurological ly impaired patient who exhibits 
a communication disorder. Less traditional, 
but with increasing freouency, cognitive 
reorganization has been establishing its place 
within the domain of the speech pathologist. 
Characteristic of the head-injured patient, 
language impairments are secondary to cognitive 
deficits. Coonitive reorganization may focus 
on improving attention and concentrat "^n, 
discrimination, organization to include 
categorization, closure, and sequencing, recall, 
and high level though processes such i% 
convergent and divergent thinking, deductive 
and inductive reasoning and multi-process 
reasoning. 
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What I have prepared to present to you is 
a single head-injured patient's computer- 
assisted therapeutic data using the Cognitive 
Rehabilitation Software Series. This series 
was developed to address the variety of 
organizational deficits which typically result 
from traumatic brain injury. 

The ability to organize is fundamental in 
the acquisition of new information, in recall, 
and in other high level processes, such as 
problem- solving and reasoning. Effective 
organization requires the ability to identify 
compare, and prioritize related characteristics 
of stimuli. Organization allows the patient 
to break down incoming stiumation into 
useable components of information. 

The categorization of the Cognitive 
Rehabilitation Series by Hartlev, provides a 
hierarchy of categorization activities focusing 
on evaluation of appropriate and inappropriate 
category members. Simple stated - fits and 
misfi ts. 

The beginning level consists of simple 
concrete category inclusion - a right or wrong 
answer. Example: "Which one is not a boy's 
name?" 

1. Rick 

2. Jim 

3. Sally 

The advanced level requires determination of 
the abstract relationship between items that 
would be put in the same category and 
selection of an additional item that could 
have some abstract quality. Incorrect answers 
are followed by hints to pive the nature of 
the relationship. Referrinci to the graph, 
labeled. Categorization, the patient 
demonstrated difficulty with abstract category 
inclusion (levels 11 and 12). Figure I. 
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The Sequencing program of the series 
provides tasks ranging from simple numerical 
sequencing to verbal sequencing by degrees of 
meaning, thereby, enhancing the patient*s 
ability to recognize and create logical 
sequences. Sequencing numbers or letters of 
the alphabet are at the beginning of the 
program. The advanced level consists of 
sequencing descriptive words by their degrees 
of meaning. Example: "Put in order, least 
to most or most to least." 

1. to drown 

2. to drench 

3. to sprinkle 

4. to water 

Referring to the graph, labeled. Sequencing, 
the patient's performance fell to 33^ at 
level 4 which required sequencing words in 



alphabetical order up to the fourth letter. 
While unscrambling words to make a sentence (^-6 
words) was manageable (Level 9), the patient 
initially had difficulty sequencing the steps 
in a commond daily activity (Level 10), ordering 
items by their attributes (Level 11), and 
orderina words by their degrees of meaning 
(Level 12). Figure II. 




The Association program provides a range of 
association items from simple association to 
analogous reasoning. The program facilitates 
the patient's ability to connect information 
together in a meaningful way, thereby, per- 
mitting the patient to tie new information into 
stored information. This will result in great 
efficiency in understandinn new information. 
The simple association program presents a 
single word and requests a word be chosen 
(given 2 choices) which is related. At the 
advanced level is analogies. Given a pair of 
words, the word pain having the same relation- 
Ship mus.t be found. Looking at the graph 
labeled. Association, the patient experienced 
significant difficulty with complex analogies, 
but was able to grasp the concept quickly with 
repeated trials. Figure III. 
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In conclusion, the therapeutic data 
presented demonstrates the effectiveness of 
computer-assisted therapy to facilitate a high 
degree of success, even with initially 
difficult problems. The assets of computer- 
assisted therapy for this patient's treatment 
program were a graded hierarchy of stimuli, 
accurate, objective and imnediate feedback, 
self competition wh^ch increased her motivation 
and self esteem and her enthusiasm in using the 
computer. The development of computer software 
and hardware combinations designed to aid in 
the process of cognitive reorganization has 
only recently begun. The elements are being 
developed to create more complete and 
comprehensive rehabilitation therapies. As new 
software packages become available, the 
capabilities will become increasingly sophisti- 
cated, and patients will receive previously 
unavailable treatment. 
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THE CHALLENGE AND THE PROMISE OF COMPUTER ACCESS 
IN THE 21ST CEmURY 



Dr. Eydie Sloane 



The dawn of a new century is less than 14 years 
fran now. Many of us will see that century; many 
more of us will live and work in it. And hundreds 
of thousands of students currently enrolled in 
our schools will live, work, and recreate irost of 
their iives in the 21st century. 

Their daily living tools will ccnprise an array 
of coirplex technologies that will, of course, 
include computers. But in addition to computers, 
their lives will be enriched by caiputers that 
you and I have yet to see. those ccnputers will 
be prograrnned to use artificial intelligence. And 
robotSr unlike any you and I have any familiarity 
with, will be in use. these robots will be 
programnred with artificial intelligence. 
Telecamunicaticn systems will evolve into 
networked systens that will be configured to 
respond in a multi-sensory way. And they will be 
able to simulate real -life situations through 
interactive video ccnpact disc. Information will 
be instantaneous and unlimited. And that is only 
the beginning. 

Those of us who work with special populations 
have long b=:en users of innovative applications. 
Years ago, it seems like eons new, we were among 
the first to see the advantages of cassette 
recorders r talking books, calculators, learning 
stations, . nstiructional television, and a myriad 
nunber of other innovative teaching and 
therapeutic devices. Some of these devices are no 
longer considered innovative. They are a normal 
part of our daily teaching and working 
environment. But technology*, vAiile it is 
beginning to show up in more and more classrooms 
and in therapy, is still not a normal part of our 
teaching environment, with other teaching 
tools, we know that the conputer's innovative 
applications can become integrated and necessary 
tools in our teaching and in our therapeutic 
sessions. The computer offers an interactive mode 
of instruction and learning. Students and 
clients, and yes, even we eductors, are 
fascinated by this congloroeraticxi of plastic and 
metal and silicon and wires and cables. All the 
little gadgets and devices and thingamajigs and 
pieces we're not sure hew to identify have had an 
enormous impact on hew we go about the business 
of education and preparing handicapped 
individuals for life ir today's world. What we 
have to do new, is prepare handicapped 
individuals for life in tomorrow's world. 

In the beginning of the computer era, there were 
a lot of people who wondered what all the fuss 
was about. After all, has anyone ever found a 
computer that can make a really dry mrtini? As 
many wonderful things that the oonputer does, it 
still, to this day, cannot wash the dog. It 
cannot get rid of ring around the collcu:. It 
can't find your keys. And it continually fails to 



understand >Jhy one should not drink the water in 
Mexico. Ah, but it does some wonderful things. It 
provides hours of repetitive drill and practice 
for the client who needs it. It can give 
immediate feedback v^en a student is learning a 
new concept. It can offer a variety of positive 
reinforcement for a skill. It can sirrulate 
real-life situations. It can test, grade, teach, 
dri 1 1 , manage records # and provide hours of 
leisure time entertainment. It can also 
manipulate data, sinplify the writing and editing 
of documents, print anything, and in short, do 
anything you're used to doing with pen and paper, 
typewriter or calculator. And, it's considerbly 
faster. 

I wrote my doctoral disseration on a computer. I 
make up tests on the computer. I write letters 
and speeches on it. I track financial investanents 
on it. I use it to send and receive electronic 
mail. I design oonputer workshops with it. I draw 
pictures and charts and graphs on it. I also use 
it for mailing lists. It sets my margins, 
justifies them, corrects my spelling, and reminds 
me of deadlines. It even sings to me on occasion, 
I have difficulty remembering what I ever did 
without it. 

I 've seen children read for the first time using 
a computer. I 've seen them work math problems way 
beyond was though possible for them because 
pen and paper ^ tests could not diagnose them 
accurately. I've seen youngsters perform at 
skills no one taught them before there was a 
ocmputer in their lives. And I've seen the 
computer open the world to physically handicapped 
and blind individuals through voice recognition, 
voice synthesis and teleconnunications. 

Today 's computers , as we know them in 
habilitation and rehabilitation, are doing 
mcu:A;elous things for handicapped individuals. 
Prior to their use, handicaK^fcd individuals did 
not have the access to conmunicate and function 
in real-life situations that are now open to 
them. But the ability of the exceptional person 
to function in the world of the 21st century will 
depend, to a great extent, upon their ability to 
use the technologies of that society as 
functional daily living tools. The intervention 
models currently employed with exceptional 
children and youth were developed to prepare them 
to enter the society of the industrial age. Those 
models are no lorger appropriate. The world of 
the 21st century will be the post-industrial 
society. Properly developed and utilized, future 
technologies hold the potential to be 
normalization agents for the exceptional person 
in school, the home and the community at large. 
The promise of these technologies will be that 
computers will be able to aid special populations 
to ovetxxjne physical barriers ; they wil 1 
facilitate communicatiop, and most wonderful of 
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all, they will be able to coifiensate for 
biological deficiencies through muscle iirplants, 
and subsequently, serve as daily livinq 
prosthetic devices. 

The technologies of the 21st century will see the 
oamion use of robotics, artificial inteligence, 
interactive canttiunication.. and ccnputer 
simulation. The potential applications of these 
technologies will inpact heavily on education, 
oonnmunication, employment, the field of medicine, 
and leisure-tijne activities. 

We've all seen guide dogs. We know that they 
provide blind individuals with guidcince, 
odipansionship and a meaure of safety, itiere are 
hearing dogs as well. Dogs that alert a hearing 
inpaired individual to telephone rings, sGmeor«2 
at the door , a baby crying . And dogs pul 1 
v^ieeldiairs as well. I've visited hospitals and 
clinics where monkeys have been trained to feed 
physically handicapped individuals. They can 
fetch items and retrieve objects that fall on the 
floor. And today,, there are new technological 
advances that currently facilitate the daily 
functioning of nany • .-"1 individuals. 
Industrial /.Jbotic aj -ing converted 

for use in the home an- y::e . Robotic 

arms that fetcn, cany • - . remove food 

frc3m the refrigerate-: a- - ^\ r.ucrowave 

ovTins, turn dials., feec.. iz, draw, and 

tyE-e. Robftts that : like the ones 

we saw in star Wajro dre r sted rr-^ to work 

with arthritic clief bs, . ^iiair bcx^^ a'lents, 
to carry and to fetcl:- and do hocj;ehold chores. 
Robots will be able to replicL^e all hunan senses 
and interactively camunicate with mere hunans 
through voice. And th^ will oome equipped with 
fiber optics to enhance their fine motor skills. 

While robotic use with special populations will 
include many benefits, there will be barriers as 
well. The prinary technical barrier will not be 
the develcpnent of the senses in robots v*iich 
r^l icate that of hunans , because uhese 
developments cire already occuring in research 
laboratories. Tflie primary barrier to full 
utilization lies in the state of development of 
the "mechanical mind" - the microprocessor. Until 
we devt^lop a functional version of artificial 
intelligence, and integrate this into our robots, 
we will not realize the full potential of this 
technology for special populations. When I speak 
of artificial intelligence, I am spec'Iically 
referring to the ability of oorfxiter systems to: 
1/leam and use languages; 2/interactively 
oarmunicate with the user in a linguistic system; 
and 3/solve problems by means of learning frcm 
generally given instructions smd to learn frcm 
past experiences. 

Hie use of robotic trainers , or robotic 
therapists will permit enhanced physical 
rehabilitation of the physically handicaf^)ed and 
the adult rehabiliation client. Ttiese robots, for 
exaitple, will be programmed to be expert systems 
that will monitor a client's responses and modify 
the client's actions appropriately. I am not 
suggesting that these rc±ots will rpplace 
therapists, but that they will act as intelligent 



extensions of the therapist. 

Other baiefits of robotics will include 
interactive communication interfaces, v*iich will 
permit all disabled populations to speak with and 
therefore, camand robots. They will be able to 
do this by means of ccmunicating through their 
personal or natural inner language systems. 

Environmental control in the home and workplace, 
will be mcide possible through a system such as 
the Net Console, v*iich will be possible through 
the use of intelligent, personally interactive 
and directed electronic slaves, ihis will permit 
even the profoundly physically handicapped to 
achieve much greater, if not total, independent 
daily living. 

Mobility, both in the hone and the cormunity at 
large, will also be possible through the use of 
interactive robotic transportation devices. And 
finally, interactive robotic prosthesis using 
galvanized skin response . or biofeedback 
controllers will permit the physically disabled 
to regain COTtrol of their bodies. 

Ihe challenge can be either an evolution or a 
revolution. It's our choice. Adninistrators are 
being askt^d to plan programs to prepare special 
education students to live, work, and recreate in 
this new society termed the "Information 
Society." Homver, administrative planning in 
both edu3tion and business and industry has 
traditionally focused on historical analysis 
planning. In such an approach, administrators 
inspect past trends in order to predict future 
needs . Unfortunately, this aproach does not 

permit the administrator to weigh the variables 
which will impact upon the future. Historical 
analysis focuses attention upon the problems of 
the past, rather than upon the solutions of the 
future. 

The development of a plan for the implementation 
of microccmFuter technology for today's special 
education populations requires an alternative 
forecasting technique. Technology is growing 
exponentially. There are three najor variables 
vAiich will affect the life of exceptional 
individuals in the world of the "Information 
Society" - advanced technologies, the changing 
work force, and medical developments. 

All futurists project that the 21st century will 
be a world in which the exceptional individual 
will have to cope with nany changing factors: 
lAhe information base doubles every 12 months. 
2Ahe majority of the work force will be enployed 
in service, rather than manufacturing jobs. 
3/Carrputer systems will reason, draw conclusions, 
make judgements, and understand both the written 
and spoken word. 4/Robots will perform most 
household chores. 5/Increasingly sophisticated 
audio and visual technologies may make reading 
skills decreasingly iirportant. 

These technologies will be the daily living tools 
of the 21st century in the same manner that 
telephones and automobiles are in the 1980s. 
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^iedical developments, currently in the research 
stage, will have c3ramatic impact upon the lives 
of special populations in the 21st century. The 
British Royal Society of Medicine predicts that 
by that date the following will be realized: 
Anxiety and tension control will be achieved. The 
Prosthetic heart will be perfected. Mental 
illness will be successfully treatable. The 
Artificial wonb will be oocmonly used. A 
permanent stimulator of intelligence will be 
found. A^jgression control will be achieved. 
Memory processes will be able to be increased or 
shortened . 

Should these developments be actualized, the very 
definition of "special populations and special 
education'* may be dranatically altered. 

In the area of home services, consider these 
advances in technology that are already under 
development, both in the United states and in 
Japan : Expert parenting systems that monitor 
children's activities, warn of possible problems, 
and advise appropriate responses. Story 
generators and animation packages for creating 
personalized forms of entertainment and 
oommuni cations. Expert systems for diagnosing 
problems in the heme and providing advice for 
do-it-yourself repairs. Intelligent control of 
appliances in response to oral directions. These 
systems would be prosthetically modifiable for 
the handica^Ded, the disaabled, and the aged. 
In addition, we will see: Advice on nutrition and 
interactive medical preventive health care 
networks. Advice on tax ccnputation, financial 
plannijng, budgeting, and legal questions. Expert 
interactive heme work stations. Better systems to 
aid in identifying, overocming, or compensating 
for specific learning or physical disabilities. 
E>^rt hone librarian systen3 capable of helping 
develop strategies for information search and 
retrieval of data. 

A major element of the "Infomation Age" is the 
fact that the control and use of data is economic 
power. Exceptional individuals will have to 
employ the dynamics of electronic communication 
in order to compete in this society. They will 
have to: Use a oonputer to access data, make 
decisions, receive infomation in a usable 
manner, word process, and solve problems using 
simulation techniques. Understand how to use 
inforiTBtion systems to obtain needed infomation 
and how to avoid infornation overload caused by 
the increasing availability of large amounts of 
that infomation. Understand how to deal with 
society, and its institutions through the use of 
non-human controlled cotinunication technologies. 
Understand the similarities and differences 
between human intelligence and the artificial 
intelligence of canputers. 

In addition, if the predictions of futurists come 
to light, exceptional individuals will also have 
to cope with these factors: A snaller prcportion 
of the WDrk force will be needed in goods 
producing industries. A larger px^oportion of the 
work force will be needed in service industries. 
Retraining will be required of all workers in the 



future. The workers of the future will have to be 
flexible, continuous, life-long learners. 

Are we pr^>aring exertional individuals for 
these changes? Are we developing a realistic plan 
for the future or are we adopting a sinplistic 
vision of a technological Utopia? Are we creating 
a master plan? Are we caisidering the 
alternatives of vrfiat may happen if we fail to 
plan? Are we simply going to remain fascinated 
with these new technologier and allow innovatiOT 
to just happen: 

I believe that most individuals assume that the 
future is going to be a sinple extrapolation of 
current tr«Jids. We want our soothsayers to have 
an exact vision of the future and not confuse us 
with a varietv of possibilities. Rijt the future 
is not constant and predictable. There are 
elements that will determine it. These elements 
are continuity, change, and choice. Continuity - 
the future is always influenced by the past and 
the present. Change - the future is always 
influenced by unexpected events, those 
developments that break the continuity of 
history. Choice - the future is always influenced 
by the choices that people make when confronted 
with a new development. 

Since our handicapped students will live most of 
there lives in the 21st century, we have to 
prepare thoii for these changes. We niust redefine 
functional skill proficiences to include 
technological daily living conpetences. We must 
help them become functionally and technologically 
independent . I prcpose that we develop and 
ijiplement a new core instructional program that 
pemeats all curriculum areas and is taught at 
all instructional levels. Technolo^jical 
ccmpetenies should include instruction in: The 
use of computers to overcome physical or sensory 
obstacles to comnnunication. The use of the 
corputer as a problem solving tool. The 
prosthetic use of computers, robots and artifical 
intelligence to compensate for biological 
deficiences. The recreationaal uses of 
technology. And the use of technology in 
ocupational and vocational education. 

The ability to use infomation received from a 
computer helps handicaped individuals to focus on 
content rather than on process. It helps them 
control the rate of presentation, it aids in 
interpersonal active interactions. 

More and more enployment opportunities are 
opening up to the handicapped because they can 
use word processing, because they can use a 
VersaBraille, or an electronic Braille Printer, 
or because they can connunicate via 
telecommunications or eye-tracking devices. 
Today, see an increased use of prosthetic 
devices in the wiarkplace. Conmon devices in 
offices are the use of touch sensitive switches, 
keyguards, and voice activated systems. 

Years before I used computers, I used to thirJc 
that a dedicated word processor was a secretary 
who stayed after 5 p.m. I have since lecurned that 
the practical aplications of technology weren't 
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just for cxjnputer programners or for t±at matter, 
clerical staff that keeps my office operating 
anoothly. I used to think that a degree in 
cotputer science and a knowledge of PORTOAN and 
COBOL were necessary. I have learned differently. 
Ihaye learned that the practical application of 
computers is equated by what one hopes to 
aoonplish in the classroan, in rehabilitation, 
and in the workplace. 

When I think of the applications of these 
devices, I renenber Jamie, an autistic child, 
learned to talk and to interact with me via the 
corputer. I renenter Uncle Aaron, a stroke 
patient who vegetated for 14 long years until I 
introduced him to the ccnputer. That ctxrputer was 
the impetus for Uncle Aaron learning how to talk, 
to word process , to draw pictures with his 
granddiildren. I remember Joseph - a child 
thought to be severely retarded, but with the use 
of a corrputer, we discovered that the child was 
performing considerably above his perceived 
intelligence level. So far above, that after a 
year on the carputer, he was mainstreamed to a 
program with his chronological peer group. Fran 
severely retarded to normalization. And Jimnny, 
who was so dysarthric, it was assumed he would 
never be able to cGmnunicate. But with a 
computer, he gets along just fine. And then, 
there's Rafael, v^ho wants to be an artist. But 
Rafael has no arms. So, we taught him how to use 
a mouth probe, and vrtien he gets tired, he 
transfers a graphics light pen to his toes, and. 
continues drawing. And Dr, Haj, on my staff, 
blind since infancy - a Ph.D. who told me that he 
first achieved physical independence when he got 
his guide-dog, and intellectual irx3ependence v^en 
he got his computer. 

At the IBM plant in San Jose, I saw a computer 
programmer, dressed in pin stripes, paralyzed 
from the neck dcmi, laying in a hospital bed, at 
vrark on the ccnputer. He was using a rdx>tic 
probe to enter data into the keyboard. He was 
actively pursuing his professional occupation. At 
Hallmark Industries, I watched an artist, with no 
arms, illustrating Hallmark cards with a light 
pen between her toes. She was actively pursuing 
her professional occuaption. Ohrough robotics, 
through artificial intelligence, through voice 
recognition systems, through telecormunications, 
I have seen the prosthet-ic uses o^ technology 
provide necessary access for handicapped 
individuals. And there will be more. In the not 
too distant future, miniature protein-based chips 
vdll be implanted into muscle tissue so that 
individuals can walk, and paralyzed arms will 
regain gross motor skill. 

Today, at the University of Miami, there is a 
project training f^iysically handicapped 
individuals to use computers for professional 
employment. Microcomputer Education for 
Employment of the Disabled trains adults, 18 
years of age and older, in information 
management. Graduates of the program will enter 
the job market with competitive salaries. 
Graduates of this program will be prepared to 
live and work in the 21st century, the 
"Information Age.** 



A century ago, fewer than 10% of the American 
labor force were involved in information work. 
Ttoday , more than 50% of us are engaged in 
information related employment. We are moving 
from a society perceived as a 
resource-constrained one to one that is 
information rich. The project at the University 
of Miawni is pr^jaring handicapped individuals to 
meet new ccnpetitiv^ employment requirenents 
because this percentage will increase as we move 
more deeply into the JCnformatiai Age. 

William Schramm, a cxirmunicatiais expert and 
futurist, points out dramatically the exponential 
growth of informatic^n and the ir.formaticn 
industries. He says the tim3 span from spoken 
language to writing vas 50 million years; from 
writing to printing - SO thousand years; from 
printing to the develcjpment of sight-sound media, 
which includes photography, the telephone, sound 
recording, radio, and television - 500 years; 
from the first of the Sight-sound media to the 
modem cotrputer - lesia than 50 years. 

At Carnegie-Mellon, a jnew generation of personal 
carputer work stations will emerge 5 to 10 times 
as povierful as today's machines, with 10 to 20 
times as much useful m^ry and with the advanced 
graphics capabilities UKm found only on the most 
ejqjensive systems , all for the cost of a 
full-featured personal computer today. This 
conputer is e^^^ected to be ready in 1988, only 21 
months fran today. 

In the 1990s, we should see a universal operating 
system so that all computers will be able to talk 
to each other and to sm^ degree, share software. 
Just recently, the major conputer manufacturers 
of this country met tK> form a consortium to 
acconplish this very goal. We will also see a 
conputer clock speed of 12 -18 megahertz wh.; -h is 
2-3 times faster than the current IBM PC/Af . ihe 
chip wil 1 zip along at 4*6 mil lions of 
instructions per second. All of this will lead to 
the inevitable computerization of American 
society. 

Within 20 years, robots will possess human 
equivalence. That means they will possess tlie 
same awareness of their own existence that human 
beings have. Think about: that for a ftxinent. ihey 
will have as much intellligence or more than we 
have. They will have our kind of oomrron sense 
(this at least, shouldn't give us any worries). 
And they will also be capable of human enotions. 
The age of the robot ha$ already begun. I wonder 
hew many of us are ^ticnally ready for 
human- like robots? How Jtany of us can foresee 
the full consequences of another intel ligent 
species sharing our plemt? 1 would aliens no one 
at all. Perhaps, we should begin talking about 
robots in terms ott^r than costs arri 
productivity. 

As the handicapped, the disabled and the aged 
overcome barriers in society, they inevitably 
achieve greater environrmtal control of their 
lives. They are able to live and work at home 
with little or no assistance. Their new-found 
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irxa^)endejicer however r may create a new barrier 
for them. If society cannot see exceptional 
papulations and eirDticnally react to than^ they 
may very quickly forget about then and their 
special needs. 

Iten^ the greater their dependency on machines 
for daily environmental control and mobility^ the 
more susc^tible they becone to their loss due to 
machine or power failure. Although this situation 
is true for everyone using machines, exceptional 
individuals may be more dependent on robots as 
prosthetic devices and, therefore r less able to 
marshal 1 alternative resources. 

We are seeing increased evidence of this 
phenomenon today r particularly with physically 
and health handicapped adults and with a certain 
nimber of our aged citizens. For exanpler broken 
wheelchairs and other mobility devices, 
ocmmunication boards , axx3 special ly modified 
autcrobiles can pose aliw^t insurmountable 
problons to this population. A non-functional 
telephone or the loss of pCN^ today can cause 
life threatening situations for them. The more 
ccnplex the technology , the more likely it will 
break down. As we move into the technology of the 
21st century r these breakdowns begii* resemble 
human breakdowns . A system fail ure of 1 i f e 
sustaining and daily functioning robots r for 
example, will be devasting. An intelligent and 
expert machine cannot help you if it does not 
work. A singular and Utopian vision about the 
future use of robots with the handicapped is 
unrealistic and would be extremGly self 
defeating. 

I propose that we be neither optimsts nor 
pessimists r but rather realists. Let us direct 
our attention to the array of alternative 
implications of robotics and other advancing 
technologies. In this wayr we can use the tools 
of micro technology to achieve access for special 
populations - access that will permit them to 
live and work' productively and socially in the 
21st century. This, alone, would remove the word 
"handicap" from disabilities and iirprove the 
lives of exceptional persons in the world of the 

future - the world that is just 14 years frcm 
now. 

We're at the dawn of a new century - a century 
that will be rich in informationr coiplex 
technologies, and great promise. It will also be 
filled with challenges we have yet to face. leever 
before have we had an opportunity to meet tiXDse 
challenges in such a premising way. 




DISCOVERY III 59 

67 



Ufing LOGO ind^ASC vtth HIMHi and Modtr«t*1(( 
ChUdrtn 



Dootoml C«tdW«tt/ Sc^ittwrn nUnote UnWtrftty /EdvardtvUW 



Abstract 

This paper presents methods used to teach BASIC and 
LOGO to children who are learning disabled, emotion- 
ally disturbed, 'etarded, autistic and W<^ysicaIIy handi- 
capped. These programs were chosen because they are 
easy to learn, yet are powerful tools. 



tntroduotion 

Although om fMf mtte tvldrnt to sup^ progrmwtng « « 
teirnlng tool^ tt htf tttn suntfttdbg many that 
progrim dots hold socm tMMftts far infldly jimI fnodtrtttly 
Kandioiiipod MMdmlf Okmr $^ Hsddux, 1989; Mpm, 1904;). 
Ont nright dtvtlop problvfn solvInQ sdcHlf by sharponfeig om*s itflfty 
to broiktMfcf down Into oonolft^logfoalindstqumttalff^ Ont 
might stiroti ftr 'curtt " for tugi " In jirogi'MM wd thut shirpon 
ono*s loglool thWcIng skills OCovsly Ii9iunttr, 1968). 
VhttlsLOOOwd^^lC? 

Tht pfogriffvnln^ WnguoQt LOGO his rtothrtd tht most cttonMon 
asaproblimsoMngtool. LOGO wasdtvtHf^odhy Si^mourFaptrt 
of tht MtSfMhusttis Institutf of Ttchnology. Basod on Pli^otlin 
philosophy Paptft bf Htvts that ohfldnn do thotr btft Warning In tht 
outturt. Hovtvtr^ In Ms opinion tht Amtrioan ouYture dots not 
pmldtthtstlmuUttontefesttrtKpioratlonofldtas. Htssolutton 
to tMs probltm Is to plaot oMldrtn in tht fast growing oeinputtr 
ouUurt and ttaoh thtm to program a oomputtr . Faipirt htHtvts that 
oomputtf programming promotts txptrlmontatton without tht fiar 
of bting wrong. From this Idta Faptrt ortattd tht programming 
languagt, LOGO OCtltam-Soott ,1968). 

Almost anyont oan btgin programming LOGO In a vary short timt 
(mInuttsO. iMwsartfMlntrodMtdtoar trnaglnfery turtit 
whioh In most Ytrtlons of LOGO Is a trVi<guUr ahipt that apptars on 
tht forttn of tht oomputar ttrmlnal and strvtt as a grapHIo oursor. 
'Turtit gMmttry* (drawings In LOGO grapMos) aTlows studtnts to 
('r aw unlhnlttd typts of gtomttrlo dtslgns. Osttof thtmost 
1r.)«rtst1ng IMurts of UX» Is that n provMti a ItanwHHm 
aothfttywMoh draws upon tht «MM*s previous ItarRbg. Astht 
LOGO turtit movH around tht soroon, ohfldron utlHM spatial 
oonotpts thtg haivt Itamtd frcift moving In thtir own tnvtronmtnt. 
Chfldrtn tngagid In LOGO prohtom solving aollvttlts oan bo fiound 
moving v^und tht rooi?^ 7^ Voicing'' partloular gtomttrlo dtfl^ 
and ploturos. Chfldrtn wiirtc on various spatial oonotpts Md 
iRtgram faonit, KwitsmtTio, monr, wuai anci somttwnts wntory 
Information Into tht control of tht turtlt. LOGO has boon ustd by 
ohfldrtn of all agts and by ohfldrtn who art Warning disabltd, 
tmotlonally dIsturM, rttardid, autlstio and phystoafly handloapptd 
(Oo1dtfd>trgJ979). LOGO Is tasy onough for ^ont td ust, but 
powarftil tnough for any projtot. 

BasleCMo All-purpoft Gymbollo hstniotlon Codt) was dtslgntd 
asamodmoattanofraRTRANforbtglnntrs. BA8C was Invtnttd In 
1968 by John Ktmtny and Thomas Kirti to ttaoh studonts how tft 
ustaooniputtr. tht tarty days of BA8C,oompu^wtrrvfry 
largt and vary txptnslvt. VI th tht advtnt of tht mfcrooomputtr, 
BA$C has btoomt tht most popular and oonvtnlmt languagt of most 
mior ooomputars * 

By far tht most ImportiM advanot In OAS C was Its inttraotfvt 
approaoh. Ustrs gtt Immtdlatt fitdbaok from typing a Unt Into tht 
oomputar. Btsldts Initraotlon BA8C rtmovtd somt of tht mort 
dIfflouHaipoots of FORTRAN. Easy probkms art vorg tasy to sohrt 
In BASIC but hird problims art ntxt to Impotsftlt. VHh tht 
popularity of pcTicnal oomputtrs, BA8C has bttn forotClnto an 
txttndtd row not btouast It Is tasy to ust but btoaust It Is tasy for 

thtoomputtr. BABC In t orprt tt r s oan bt ustd with 9K by tt 
maohfnts. 

Ch<U^e«1»«rnBASCwMh>it<aftvec(nnMndf. BASCif 
ttruo<ur«^ M llMt om piri of a progrm br«whH to Mwlhir . 
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Branching o«n toad to vtni scphiftlcattd and oompHoattd programs. 
BASC waf dtflgnad to tMoh oomputtr programming par ft. 
TtaohingLOOO 

Vhtn taaohlng mfldly and mwltrattly nadfoappad studtnis LOGO, I 
fiMMi tt Imptr a tlv t to utt a vahatg of prt ia nt a tten modM to 
Introduoa a spadfto ooootpt. Physfoal aotlvfttos Involving tht uft of 
motion, dlrtotlonaHtg , diftanof and fitfmatkm vara uttd to gfvt 
studantf a oonorata dimonitratlon of LOGO oonotpts . Studtnts 
rolt-plagtd turtto In tht olafsrocm. Obstaoto oounti vtrt stt up In 
tha room and studtnts guUtd Iwnan turtlts** through thtst 
ohstaoWs. Tht turning dtgrtts of Wft and Hght vtrt also sImuUttd 
bg physical aotlvnitf. Youngtr studtnts vho had dmoultg 
rtmtmbtring Wft and right ustd a rtd glovt for rl^it and a grttn 
glovt for Wft. Mora Importantly disousslons on tht diffirtnt shipts 
that thaturtW was drawing both btfbra and aftar tht actual actlvltg 
was txtrtmtly valuabit to tht Warning txparltnot. Concrttt 
otjtotswhtntvtrposslbltwtrtustdtottachoonctpts. Ovtrlags 
(usad ovtr tht monitor), posttrs, flashlights drawing tht shapts on 
tht floor, flashcards, color coding tht ktgs, and pitntg of displays 
whtthtr In posttr form or on tht board to bt ustd with thoft 
itudtftts with short ttrm mtmory dlffloultlts. Studtnts wtft stnt 
homt with 6 short workshttt that rt Inforctd oonotpts Itimtd In 
LOGO that d«j. 

Va fbw)4 1 5Mnbtr of 1ns^5ictl0iMi1 strati 
working trith fr/fldly and ms^sbt^ handicapped studtnts. Thty 

0 ^r*v1no ti^^idonts tht opportunity to mikt tttlmatlom 
(^.g. btfort wt ty?t In tht nnt Itngth Itt's tstlmatt or gutsf Just 
howlongFDSGilsX 2) Provide rtvltw dally on oonotpts Itamad In 
prav^ >Msofts and concepts Itamtd that day (t.g. how can wt 

wt Warntd y tstirday to what wt havt Itarnt^ 
t? Fa V ocmputtr rtlattd ttohnioal terms to words studtnts use 
daf^ ifs^ urdtrstin4 (t^. Edtt modt-teaohlng modt, Immtdlate 
mcde-'rlght away mode*). 4) Teaohtr should demonstrate the 
l^ooedure first and then discuss concept with student (e^. the 
^r^mcept of *Vrapp1ng** can be dtmonstrattd on tht serttn first thtn 
oan be demonstrated using a string that Is "Vrapped around" the 
oomputer monitor). 5) Provide problm solving situations through 
debugging (e^. Use a procedure that has a bug and woric throu^ the 
problem tcgtthtr as a group). 6) bvM that studtnts ktep a "diary 
ofldtas." Studtnts should first writt down thtlrldtas for solving 
LOGOprobltms. TMs tmouragH studenU to visualte and organtee 
their idea befbre attempting to key In their thou^ In a trial and 
error minner. 
Teaching BASIC 

Vhen teaching BASIC I found It very helpftjl to use a method 
similar to LOGO as mtnttoned above. Even simple BASIC programs 
oan become very long and oompnoated. It Is Impoaant to IntroAice 
one small concept at a time wt then to provide a short program that 
Illustrates the concept. Below Is a short program that utiles PRMT, 
VTABfHTAfi SPEED and FtXHCXT. 



The program Is short and flluftrates four oonotpts. Students <an 
mtnlpulatt PRUT, VTAB/HTAB, SPEED, and FOfHOCT to stt what 
would happtn If thtst oonotpts wtrt ohangtd. 

As programs gat longtr ont mlQht ust a grid to aid studtnts who 
possess handwriting or v1su#Ip«rc9pt1ond1fnoult1ts. Sequential 
order can be taught and retnforoed by using actlvltlts such as: 1) 

make a peanut butter sandwich, Ust each step sequentially and then 
ftew chart your acthrtty. Many students have dWtoulty logloally 
arranging Hems In a sequtnot. 

Vhtn progressing to low and high resolution grap9rf« ont nttds 
to provide each Ci^tputer with a low rei»lut1oo iivi ft^ 
graphics chart both In transparency form to pu* (?YeF the monitor 
and In paper form fbr students to plan gr^Mosptelunis. Vhan 
InttaHy teaching the PLOT command one might put sti^ s or stickers 
on the monitor and have studtnts nght up tht squart undtr tht 

Providing a concrttt dtmonstratlon or by using an ovtrlay as an aid 
Is most htipfbl for thtst studtnts. 

Muoh oan bt accomphshtd In ttacMng LOGO and BASC without 
atotoffaMytqutpmtnt and txptnsivt books. I found that ntoesslty 
is the mother of Invention. The most creative Ideas are bom out of 
a lack ofmaterUls and the desire to teaoh efftotlvely. 
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INTEGRATING VOCATIONAL REHABILITATION OPERATIONS 
THROUCH AUTOMATION 



Rita Glass, Ed.D., 
Niel Dawson, M.S., Bob Taylor, B.S. 



ABSTRACT 

This paper addresses the Issues involved in 
automating the total operations nf vocational 
agencies. 

Specific issues such as personal vorsus 
multi-user systeraE, integration of software 
products and technical support are covered. 

Computer-based solutions ta, lor vocation.i' 

rehabilitation are presented in the form of 
special-purpose database management systems. 

Easter Seal Systems' Production-Oriented Payroll 
(Pops)^ and Vocational Rehabilitation Client 
Management systems are reviewed. 



Vocational Agencies are beginning to automate 
their total operations. Most have begun with 
periional computers according to the Miller 1981 
and Vanderheiden 1985 studies. 

A personal computer is primarily used for a 
single task function such as word processing or 
payroll. Speed of these compu*^erf', is slow and 
only one task can be done at ary -.le time. 
Personal computers are, hovrivc- , cheap and 
readily available in lo;',i.l 'tv-j tront s . A 
personal computer is a got.J t / to get your feet 
wet, and since it can be -s^yci^d into your 
workshop for client -j*-'. • i-l 'raining on data 
entry or word processing, it is & good 
Investment . 

Most agencies are afraid of making big financial 
mistakes. A personal computer buys time ar.d 
experience while the agency does their hcmpwork 
before purchasing larger systems. 

Average size vocational agencies outgmw t'lteir 
personal computer witliin 3 rronths of its purcb&s*<* 
and must t-bereforp keep Internal recycling in 
mind . 

Upgrades of hard disk storage to a personal 
computer will add great costs to InHial prices 
as will attempts to network them (tie 2 or 3 
together). Once you are ta^^clng 3 PC's, you are 
better oft considering a super micro - muttiuser, 
multitasking system. Multiuser refers to a 
computer than can have more than r^ne ' . 
Multitasking refers to thj computer's ahility 
handle several tasks at one time. One staff 
person can be word processing, another doing 
payroll, while other staff handl-2 accounting and 
client tracking. 

Vocational agencies considering automating full 
operations "nust step back and do a full agency 
needs assessment (automation audit). An 
automation audit determines your agency's short 
and long-term a»jt'jmatlon needs (3 years is 
lopg-terir in computerization). 

In automating your Vocational Rehabilitation 
ag^'-^y* you will have to consider using 
off-the-shelf as well as custom software. 

Software is the most important part of automating 
an agency. You can always find hardware 
(computers) but tf the programs you want won't 
run on the compufer you purchased, you're out of 
luck. 

Almost all computers have office automation 
software, word processors, spread sheets, and 
data bases, but very few will adequately run 
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custom vocational software (e.g., client 
evaluation, tracking, pay and production 
systems). 

Office automation tools, especially word 
processing, will be the most used tool at your 
agency. 

Making sure basic office automation tools 
Integrate with each other is important. For 
example , you may want to develop a board report 
with narrative financial analysis and graphic 
display of data with an integrated office 
automation tool. All these can be put in a 
single report. 

Making sure basic office automation tools 
Integrate with the custom software you purchase 
will assure the power and flexibility you will 
need in using custom systems effectively. Ho 
custom designed software system will fit your 
operation'-'' totally. You have two choices — 
change your operations to to fit the system or 
customize the system to fit your operations. 

Custom software tools that integrate with 
off-the-shelf office automation tools will prove 
very valuable. 

Word processing will be the most used tool at 
your agency. If your system's word processor 
Integrates with your custom software, you're 
fortunate. 

Having basic office automation tools integrate 
with custom software is also important. When 
doing budgets, for example, it is really nice to 
be able to work on an electronic spreadsheet and 
pass data between General Ledger or to use the 
word processor in your vocational client tracking 
system. 

Very few custom software systems integrate with 
off-the-shelf products. Easter Seal Systems, 
however, has word processors linked to thfi;ir 
custom software systems. Our custom software 
systems are built on the same databases and do 
about as good a job of integration as any product 
on the market today. 

Aside from looking for software built on 
databases, because they can be easily maintained, 
databases offer easier customization to products 
for your unique needs. 

A report generator function Is another important 
tool to lock for in your custom software purchase 
since they allow you to customize your reports to 
meet your unique agency needs without incurring 
high customization charges from your consultant. 



The major issue in a custom software purchase is 
how good is the technical support . Be sure you 
have it. It must be readily available and 
affordable for you to effectively use vocational 
software. 

Many entrepreneurs have r?eveloped Vocational 
Software systems and sold their systems to other 
like agencies in most cases to cover their 
development costs. They are usually not aware of 
the technical issues. Without technical support, 
the systems are of little value. Also, these 
people may not be in business next year. Choose 
companies with proven track records. Easter Seal 
Systems builds in the cost of first year 
technical support in the initial software price 
to assure successful installation. We also 
provide toll-free WATS lines to customers and 
direct modem support when they are stuck. 

Immediate help is critical when you are stuck, 
not a call returned a week later. Easter Seal is 
the oldest and largest agency directly serving 
people with disabilities nationwide. We will be 
around and we know your business. 

Two other issues in choosing custom software are 
customer satisfaction and systesb documentation. 
Ask for reference lists of satisfied customers 
and check thoFe references. 

Finally, look at the user tiienJlinesG of the 
system and documerit^'! ion for the system. Easily 
understood user guMcfi» technical and tutorial 
manuals are very rrv'.^ *.;ia«; In assessing che 
overall quality of a r>o(:t:ware product. 

Once you have done your ho«P3v)ork in le;?:iiing 
about *.;nat custom fi::iftware v^ki w.^int^ then it's 
time to look for the hardware. 

We find many vo'^ational agencies buying computers 
because of name brand of (IBM) for price (COMPAC) 
or because their local store told them the 
computer they are selling will work for them, 
fully e :\te there is no custom software for it. 
To make &ure the vocational custom software you 
want will run on the computer you need, try to 
buy your r ware and hardware from the same 
place . 

The advantage of this becomes apparent once 
something goes wrong. Thrt hardware vendor blames 
the software vendor and the ttoftware developer 
claims it's a hardware problem and you sit there 
confused. 

In summary, automating your agency is a difficult 
task. The field is confusing, the products 
limited, and the support weak. 
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Nobody has It all together and if you think 
quality Vocational Reliabilitation service 
delivery is getting tougher> waft until you add 
the challenge of automating. Although at times 
it's hard to believe, automating your agency can 
make you more efficient and effective! 

Two of our Vocational custom software systems — 
Vocational Rehabilitation and POPS, our 
Production-Oriented Payroll Systems, are tools 
that you can effectively utilize in buckling dovm 
for the Vocational Rehabilitation Management 
demands we all will )>e encountering as we move 
past the 80's and Into the future of Vocational 
Rehabilitation Service Delivery* 

- VOCATIONAL REHABILITATION MANAGEMENT SYSTEMS - 

MANAGEMENT CHALLRNGE: 

In some ways, vocational rehabilitation 
constitutes one of the most difficult challenges 
In management. As we deal with problems inherent 
in our highly regulated environment, the margin 
for management error is diminishing along with 
th" generosity of public funding. 

AUTOMATION SOLUTION: 

Regulatory and accrediting agencies are requiring 
that we collect more data, and that it be 
collected in more refined ways so that it can be 
properly utilized. The for-profit sector has 
long realized that this information management 
requires well-conceived productivity tools. 

SPECIAL-PURPOSE DATABASE: 

Easter Seal Systems' Vocational Rehabilitation 
Management System answers key issues that need to 
be addressed as we move past the 80's. Through 
special-purpose databases we provide tools chat 
address and solve prol «.ems specific to Che 
management challenge of voc rehab. 

DEMOf;ttAPHICS AND OBJECTIVITY: 

We provide for the tracking of larger nurbers of 
clients in more detail, measuring human factors 
objectively. As we know, there is increased need 
to track demographics within the unique structure 
of our vocational delivery systems. 

ACCREDITING AGENCIES: 

Our system Includes, but is not limited to, 
provisions for meeting the requirements for 
information, reporting, and documentation as 
described by the CARF standards manual. 



FUNDING AGKNCIES: 

The carefully designed vocational data base 
addresses the data requirements of state 
vocational rehabilitation and other funding 
agenciea. As a "byproduct" of your data 
collection mechanism you should receive service 
documentation for these agencies. This saves 
much busy work by your professional staff and 
relieves your clerical staff of repetitive, 
error-prone work. 

OPEN AND COMPLETE STRUCTURE: 

In order to provide meaningful management 
reports, the data collection mechanism has an 
open structure that will address all of your 
vocational programs, ranging from Activity 
Centers throu£^. Work Center and Job Placement 
Programs. In order to be complete, c vocationi'l 
rehab system must also track service delivery 
from referral through discharge, placement, and 
follow-up. 

MARKETING: 

The database utilizes demographics to provide the 
documentation required by funding agencies for 
nevf programs and new service deliv«^ry directions. 

PROGRAM EVALUATION: 

This vocational rehab database system addresses 
program evaluation. Why should you manual V-' 
collect, analyze, interpret and report on yunr 
program objectives when this can easily be 
handled by a complete computerized system? 

INTEGRATION: 

Integration with a production^orlented payroll 
system gives you a comp^t=te rehab package that 
addresses your management needs for both the 
program and production aspects of your agency. 

- WORK CENTER PAYROLLS - 

Payroll packages maintain basic compensation and 
wicholdlng information for each employee.' More 
advanced systems prepare Lhecks, quarterly wage 
reports, W-2 forms, and track and report payroll 
tax witlioiding obligations. An off-the-shelf 
payroll system is not, however, designed to 
provide for the unique sub-minimum wage 
requirements of a work center, activity center or 
job placement program. In addition to the 
regular features of a standard payroll package, a 
well-defined production-oriented payroll system 
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will h^ve the capability of integrating with a 
prograa-orlented vocational rehabilitation 
databas'j management system* 

As we are all aware, certain laws allow the 
payment of sub-minimum wages to certain employees 
under strictly controlled conditions. In ui-rJ. r 
to maintain certification by the DepartiiiertC ot 
Labor, it is essential that a center have the 
essential tools necessary to calculate, produce » 
and document payroll Information that meets these 
regulations. How reassuring it would be if your 
work center payroll protected you and your agency 
from Inadvertent violations of these federal 
regulations! The system should also have the 
flexibility to be .easily re-defined to meet local 
needs and to keep it current with changing laws, 
regulations, and tndnagement philosophy. 

A payroll system may be the single most important 
piece of application software that an agency will 
buy. In fact, specialized databases are often 
the "platform" upon which systems are build, and 
are fast becoming standard equipment of computer 
systems intended for the rehabilitation 
environment. 

The range and number of database products have 
grown substanL:ally and will continue to grow. 
Those who have to select, or approve the 
selection of a database should, therefore, be 
familiar with the fundamental concepts and 
components of a rehabilitation payroll syslsm. 

Acquiring the database can be difficult if you 
attempt to develop your own system. Using an 
off-the-shelf general purpose database, you must 
understand and speak the "language", and then 
must rely on co-workers and/or salespeople to 
describe the key attributes and key features of 
the particular products. 

You should know what significant trends in the 
rehab field you should consider. At preseiit, the 
most important trends include specialized 
databases that have been designed by rehab 
professionals - for rehab professionals. 

These reduce, or eliminate, your costs of 
application specification and development. 
Remember that starting From "scratch'\ you can 
expect CO invest $ 50,000 to $ 100,000 in these 
development costs, -and with no assurance that you 
will end up with a product that really meets your 
needs.' 

The most advanced o^ the rehabilitation-specific 
databases include a multi-user, multi-tasking 
approach to rehab management. This provides a 
cost-efficient method of preparing your work 
center payroll. 



The problem with selecting a payroll database is 
Chat no single product best suits the needs of 
every agency. Therefore, when you select a 
product, you must take time to evaluate your 
database cequlrenents and to determine the 
relative strengths and weaknesses of available 
products . 

The next hurdle, therefore, is to evaluate which 
features are most important to you - given 
affordable hardware, operating systems, and our 
rehabilitation applications environment. 
Typically, work centers look for crnmon benefits 
from a production-oriented payroll system. 
Easter Seal Systems^ "Pops", was designed to 
include the following essential elements: 

DATA SECURITY: 

Your payroll system needs more than just data 
- it also must have information that limits 
the use, access, and modification of the 
data. These kinds of limitations are called 
integrity constraints. A good database 
should allow limitations to be placed on who 
can do what to the database. 

PERFORMANCE FEATURES AND ISSUES: 

The system must be able to retrieve a record 
or group of records that meet the 
specifications you have set forth. Once 
retrieved, you must have the ability to sort 
the records as needed, and to automatically 
produce a pre-defined report based on the 
information contained in the records you have 
chosen. 

CONFIDENTIALITY: 

Payroll records must not be open to access by 
unauthorized personnel. The program must 
assure limited access, provide records-locking 
and password protection at all needed levels.. 

ACCREDITATION: 

The system should r.'rovide appropriate 
documentation for :.he concerns of the 
facility's accrediting agency. It should 
simplify : he task oi meeting accrediting 
standards by elixir-.ating much of the manual 
paper work necessary for compliance. 

DEPARTMENT OF LABOR: 

The system should provide an efficient means 
for generating and maintaining information 
required by the DOL, specifically enforcing 
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corapliance with known DOL regulations tj 
protect the facility from the potential 
liability of non-compliance. 

A well-defined system will provide 
documentation of good production 
administration in accordance with DOL 
regulations. It should also document the 
time spent in service programs and the 
fairness of cost allocations. 

The system must provide for compensation and 
tracking under regular program, evaluation 
and training, work activity, and individual 
certificates Issued by the Department of 
Labor as set forth In the Fair Labor 
Standards Act. 

SERVICE AND SUPPORT: 

The single most-valuable asset in an agency's 
automated system is the service and support 
fron rehab/computer professionals. When you 
join forces with a rehab systems house such 
as Easter Seal Systems, you are working with 
the best in the business! 
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THE OTHER SIDE OF THE DISK 



Ms* Gail Krasnov* Coordinator » (presenter & primary author) 
Technology Augmented Learning Center 
Drr Janet M* Floyd » Supervisor 
Services for Sensory Impai*-cd 



Physical barriers can be easily 
corrected with Tamps, braille signs and 
labels » interpreters for the deaf» and 
otbor such aids. Attitude » on the other 
haixil» is not as curable. In 1947, when the 
University of Illinois first started their 
rehabilitation program, attitude problems 
were a major concern. Because of the poor 
prevailing attitude across the country 
towards the disabled, the University 
adopted the philosophy that any disabled 
student had the same aspirations, 
interests, talents, And skills as any 
nondisabled sti*i^nt-« an^ the difference 
came in the wny thlit]^« 'were done or the 
means of mobility. 

From this philosophy grew, what is now 
known as the Rehabllitation*Education 
Center at the University of Illinois. At 
the Center, disabled students have a 
network of support from counseling 
services, athletic activities, readers and 
interpreters for the blind and deaf to 
computer access wich necessary 
adaptation. It is this network which gives 
the disabled fittudent the chance to develop 
skills and reach goals in any and all 
endeavors oi' life. 

The newly developed computer lab 
alio*' B iiccess to mainframe and 
mlcroconputers. Physical adaptations to 
keyboards and software adaptations help 
disabled students learn to program and work 
on their own, giving them independence and 
self-satisfaction. The staff in the lab 
believes that the future nolds much 
potential for research projects which will 
help the disabled student to use the 
computer in a career or as an avocation. 
Soirs of these projects include various size 
keyboards and suitable workstations. 



To many people ramps, br.iille signs, 
and interpreters for the deaf, are all that 
are needed by a physically disabled 
individual for survival. This was the 
prevailing attitude In 1947, and disabled 
individuals were not generally accepted 
into Universities or colleges in this 
country. At the University of Illinois, 
Tim Nugent realized this was a problem 
needing immediate attention and began the 
first rehabilitation education program in a 
higher education setting. The 'lurpose was 
two*-fcId. First, to change poor attitudes 
which we are still fighting today; ana 
Secondly, to allow young severely 
physically disabled individuals, with 
aspirations, talents, and dreams common to 
all young students, the benefits and 
experiences of university life. 

It was difficult at firNrt,, vlih 
extremely limited financial support r^ttd 
during the first 17 years, the jprograta was 
housed iln c World War II tarpap«r barracks, 
proving that elaborate facilities were no% 
necessary. The first disabled students 
attending the University of Illinois did 
not have the luxuries afforded today, such 
as curb cuts and wheelchair buses. But 
they survived. Everyday was a new 
challenge; how to get everyone to class on 
time and what to do for physical 
activity. (Which resulted in establishing 
wheelchair basketball.) The first 
tournament was hosted at the University of 
Illinois with cheerleaders and all. The 
push fol' buses which could transport 
disabled as well as able-bodied people was 
also starting:,. Since then, many disabled 
students have graduated from this 
University as i-awyers, doctors, 
sportscasters. :nd professors. The disabled 
student popul£^<:ion has increased from the 
original 40 students to over 200, including 
all disabilities, such as spinal chord 
injury, visual impairment and hearing 
impairment. An extensive system of 
supporrive services has been developed and 
is housed in the Rehabilitations-Education 
Center. 

The Rehabilitation-Education Center 
has been subdivided into seven different 
support services, physical therapy, medical 
services, occupational therapy, counseling, 
services for sensory impaired, recreation 
and athletics, and transportation. 

Physical therapy Includes special 
exercise, instruction in self-care, special 
functional skills and reeducation on an 
individually supervised basis. Students 
can also receive up to four semester hours 
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of physical education credit. 

Medical services Include medical 
supervision, physical and ntedlcal 
evaluation, medical consultation and 
counseling, limited medical treatment. The 
supervisor of medical services Is supported 
by a full-time registered nurse and board- 
certified specialists In many medical 
disciplines . 

Occupational therapy Includes 
prosthetics and offers training In 
vocational skills related to the 
educational objective of the student, the 
design and fabrication of adaptive devices 
to assist the student with the activities 
of dally living and supportive functional 
training, and certain elements of routine 
occupational therapy* 

Counseling Is geared toward the 
specific needs of the disabled student with 
particular emphasis on vocational-education 
counseling* Also, comprehensive, personal, 
academic, paramedical, and preadmission 
counseling are available* 

Services for sensory Impaired provides 
education facilitation to severely visually 
and hearing Impaired students* For the 
visually Impaired, Instruction In areas 
such as campus orientation and mobility, 
braille writing, listening skills, tape 
transcription, the use of direct readers, 
tactile aids, evaluation and training with 
computer equipment and resources, and 
counseling and rehabilitation for 
Individuals and/or the families are 
provided. Interpreters for the deaf and 
special note-taking assistance are 
available for the hearing Impaired. 

Through recreation and athlt^tlcs, 
disabled students are offered opportunities 
to get Involved In many recreational and 
sports activities. Basketball, football, 
tennis, archery, baseball, swimming, and 
track and field are Just a few examples* 
Many of these activities are offered at the 
Intramural and varsity levels. Those 
participating In Intercollegiate sports at 
the varsity level are eligible to receive 
the Varsity I award from the University of 
Illinois Athletic Association* 

Transportation Includes four specially 
englneerr.d buses, used for campus 
transportat.^on, run on regular schedules 
and routes; making It possible for 
Individuals with physical disabilities. 
Including those In wheelchairs, to come and 
go Independently to classes and other 
various campus activities* Also, a 
prosthetic shop Is available for 
students* Shop personnel work closely with 



and follow the prescriptions of the 
medical, physic I therapy, and occupational 
therapy supervisors. Personnel also 
fabricate adaptive devices and maintain a 
supply of wheelchair and other parts needec? 
for Immediate repairs. 

These support services are available 
to all disabled students attending the 
University. If a university student 
becomes temporarily disabled, with a 
sprained ankle for Instance, he may then 
ride buses, use physical therapy, or any 
other necessary support services. Members 
of the community are also permitted to use 
the facilities at the Center* For example, 
a stroke victim needing physical therapy, 
an older deaf couple needing Interpreting 
services, or a blind child needing training 
In orientation and mobility. The 
Supervisor of Services for Sensory Impaired 
works with the local school districts, 
helping teachers teach visually Impaired 
children more effectively. She also 
oversees the orientation and mobility 
training. 

Sha'-lng our Center with the community 
serves to move us one step closer to 
permanently changing the general public's 
poor attitude towards the disabled. It 
provides the chance to educate by opening 
our doors to anyone wanting a tour or other 
Information* A good example of our PR vork 
Is the narrated tape you just viewed. It 
was shown on NBC nationally during half- 
time of a collegiate basketball game* The 
more the public knows the easier it will be 
for students to be accepted, their 
professional care rs. 

One of thi main lals of che Center Is 
to help the students uiake a smooth 
transition Into careers and functional 
everyday life* Our services are for 
support not for dependence. This Is 
difficult for some, as going to college Is 
their first experience away from home. 
Teaching students to become Independent and 
responsible for their own actions can be a 
difficult task, each student Is so 
different. One Important step In achieving 
this goal Is all university dormitories are 
being accessible for disabled; and most 
have modified bathrooms and furniture, but 
most all have able-bodied roommates. A few 
students have elected to become n part of 
our Greek system, joining fraternities or 
sororities. A living center has been built 
for severely physically disabled who have 
the Intellectual capabilities and the 
motivation to pursue a college education, 
but are unable to live without assistance. 
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The Job world is changing, shills that 
were Important to acquire ten vears ago are 
now obsolete* Much of vhe necessary 
knowledge and skills will be learned in 
classes, however, if a student ns-ids seme 
assistance or an adaptive device it is not 
always readily availabl^e. One area in 
which this is prevalent Is computer 
science* Computers are being used more and 
more each day In all fields. Therefore, It 
is Important to have the training and 
experience in order to be fi^m-liar and feel 
comfortable when using a compucer* Many of 
us do not possess these skills yet, but 
those Just graduating must have them. At 
the Centet we are aware of this fact and 
have established e working computer lab. 

The computer lab has been in operation 
for a little more than a year and a half. 
Two graduate student assistants and I staff 
the lab. I began as a halftime graduate 
assistant and since receiving a mrsters in 
computer science have become full-time 
computer lab coordinator. I have a 
bachelor's degree in education and this, 
coupled with my master, has yroven to be 
an advantageous mixture. With my 
background » 1 have the ability to perform a 
wide variety of tasks. One such task Is to 
patiently and successfully teach the 
students with limited or no computer 
knowledge how to use a computer for their 
needs. Another akill is to help a 
programming student solve more technical 
problems which may arise. I have found 
that having both degrees has helped me work 
with the people and equipment without 
hesitation. I am also often called upon to 
give tours of the lab. The graduate 
assistants have some computer knowledge and 
experience. The lab, which has grown too 
big for its current confines and now 
undergoing expansion, is equipped with a 
variety of computer hardware and software. 
There are two terminals which access any 
mainframe computer on campus and are 
generally used for computer programming. 
The library 'u computer system is also 
accessible. We have four micro computers 
of various makes and modeitJ , 2 IBM PC's, an 
Apple Macintosh and an Apple IXe. Some of 
these are equipped with vclce synthesizers, 
large print capabilities, pnd {n^-M^es. One 
IBM PC is equipped with the VE'^ r ^^olce 
synthesizer. To use th*. VERT ar. extra unit, 
which can alt on top of dirk drive, 
must He Installed and a software proj'ram 
loaded. This allows the student to r-^.ange 
speed, volume, and f;one of the voice and 
move around on the screen, forward or 



backward, line by line, word by word, or 
letter by letter. It Is compatible with 
most IBM software. 

The other PC is equipped with large 
print capacity loaded from a disk. With 
this capability the student can vary the 
size of the letters from l/2 Inch to 2 
Inches. It has automatic scrolling, which 
means the words will move across the screen 
at a speed chosen by the user. Most of the 
functions are done using a mouse. This is 
also compatible with most IBM PC software. 

The Apple Macintosh also has large 
print capabilities. The student can write 
a paper and edit It In large print, and 
change It to standard size print to hand 
in. It has i drawing program which Is 
mainly controlled by the mouse, allowing 
some students, who cannot hold a pencil to 
finally draw. 

The Apple He is equipped with an ECHO 
plus voice synthesize! This voice 
synthesizer has a smaller hardware unit 
and, like the VERT, the user must load a 
program to be^^ln. It can be used with Apple 
software which has been specifically 
designed to work with this voice 
synthesizer. 

always try to keep abreast with new 
changes in technology and much of our 
equipment Is state-of-the-art. Aside from 
the usual micros and such, we have four 
paperless brillle writers or 
VersaBrallles. The original versiin, the 
P2C, storep information on 60 mlnut»2 
cassette tapes and has a braille display 
for both the sighted teacher and the blind 
user. It allows the user to move around In 
a file by word, sentence, paragraph, or 
chapter. The newer version, the VBII 
bt'^rea Information on disks. It, also, has 
a large Internal memory allowing the user 
to store information for a period of time 
without having to save It to a disk. In 
addition to the P2C's editing capabilities, 
the VBII can delete or Insert letters, 
words, sentences, or paragraphs. The 
printing of boldfaced and underlined 
characters Is also permitted. It is 
equipped with a braille display for the 
user and a print display for the sighted 
teacher. Both VersaBrallles are compact 
and portable allowing students to carry 
them to class, to tdke notes with, write 
papers on, or do general iiomework. The 
student can call up their file, reread it 
on the braille display or get a braille 
hardcopy. 

Our braille printer, called 
Ohtsukl,the first of Its kind. Is a leading 
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rroduct In new technology* it? main 
features are the ability .int in gr?.< ? 
1 or grade 2 braille, pi int and braliie 
the same time, Just braiite, or just 
print. This makes It possible fci: a ^rxlnd 
student to work lQd«p€ndentl;% For 
example, we hcve a blind PhD student, 
Becky, writing her dissertation on the 
computer using the voice synthesizer. She 
then gets a brallle/prlnt copy to take to 
her advisor for review. Both she and the 
advisor can read the copy simultaneously, 
alleviating potential for discrepancy. By 
using this method Becky Is able to write 
the paper quickly and Independently. 

Our major goal In the computer lab Is 
fostering Independence with computers, 
whether It means using a word processor, 
accessing a network for Information, or 
computer programming. Therefore, It Is 
Important to find out che computer needs of 
the students, while helping them plan ahead 
for their future. If they are In a 
computer related field, we try to provide 
a> much experience using mainframe and 
microcomputer equipment as possible. 
Otherwise we teach various word processing 
packages to those whose needs are not so 
technically oriented. We work with each 
student Individually* as their disabilities 
and computer needs are different, making 
simple and inexpensive adaptations when 
possible. This may mean working with the 
occupational therapist to devise the proper 
mouthstlck or type of keybosrd adaptation, 
or help the student use a switch or 
Joystick. 

Some of these adaptations are 
commercially av liable, while others have 
been developed xa our Xab. One example is 
program that was written for a student In 
computer science, Tim. Tim had severe 
cerebral palsy, was In his last semester, 
and had never touched a keyboard! 
Realizing that not many employers are 
willing to hire two people for one Job, one 
to think and one to type, we created a 
program to allow him access to the keyboard 
by using the number pad on the right side 
of the keyboard. The program emulates the 
keyboard eT?abling the student to use any of 
the keys or functions. He wouJd type in a 
two to four digit code for each character 
OT key. For examplc>, to type a capital A, 
the student would type 30, 31 for a B, 32 
for a C, etc. By the end of his eight- 
month training period he was able to do 
computer programming on his own. He is but 
one of our many success stories. 
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CLOraiNG FOR INDEPENMNT LIVING 



DQN^A AiaRE)CHT 
SANDI HABIAS 



Dr, Albrechi. will describe functional 
fdBhions for dL^-^lecl people that make dressing 
and undressing easier, that are nore 
comfortable, and do not restrict movement, A 
list of current resources for obtaining a special 
clothing will be available. 



Disabling Condition: 

Limited to small motor movements (finger 
stiffness) 

Due to: Arthritis (rheumatoid, osteoarthritis, 
etc.)f gout, Parkinson's disease, multiple 
sclerosis, cerebral palsy, etc. 

Itese are suggestions for adolescert: and adult 
independent dressers (as opposed to those who 
need help dressing). Garments can be properly 
selected or th^ can be easily adapted. 

A. Primary Problem Areas Inability to fasten 
closures such as buttons and zippers. 

*General aothina Suooestionfi ^ 

1« Qpsninqpg front opening garments, 
\Miecks, styles with wide openings 
(such as boat neck, elasticized neck or 
waist, etc.) 

2« Clospr^g large bottons with shanks, 
button hoofcs, Velcro replacing buttons, 
elastic thread on buttoned cuffs, 
magnetic fasteners, zipper pulls, 
kencnec fastener, easy to reach 
fasteiers. 

3. ffibclce: No special considerations. 

B. Suggested Garmentsy^eat urefl to Avoid s 

(for limited small motor dexterity) 

Back closures/openings/ties 
Sknall buttons and buttonholes 
Zippers witlcut pulls 
Horizontal buttonholes 
Small 6cf:S8 hooks 
Buttons without shank 
Strong snaps 




Avoid back 
closures 
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C. aiqqested Garmentsy^eat ures to S^ l^t 
(for limited Btnall motor dexterity) 

Pull-over garments requiring no fasteners 
Tie adaptions 
Front openings 

Elastic thread on buttoned cuff 
Kenpier fastener 
large buttais with shanks 
Books and eyes 
Velcro replacing buttons 
Zipper pulls 
Vfertical button holes 
Easy on belts 




Velcro 
replacing buttons 



Kenpier fastener 



Button with shank 



Hooks and eyes 
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^qestea Gann&ntsA'ea^iur efi to Selec^: (cont.): 
(for lindted snail motor dexterity) 

Loops at the end of a seperating zipper 
Easy to reach fasteners 
Wrs^ped garments 
Elasticized waist 

Bants with belt loops (easier to pull on) 





Easy-on belts 



Different zipper pulls 




Loops at the end 
of a zipper 



Elastic thread on 
a buttoned cuff 



Hidden wrist loope 
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Mail Order Clothing and Devices 



AIDS for Easier Living, (n.d.) Comfortably 
Yoursr 52 West Hunter Avenue, Maywood, NJ 
07607. 

Dressing with PRIM;, (n.d.) 1159 Poquonnock 
Road, Groton, CT 06340. 

F^^tKhiOf^JDle. (n.d.) 5 Crescent Avenue, Rockly 
Hill , tt) 08553. 

Fashion Collection, (n.d.) M & M Health Care 
i^rel, 1541 60th Street, Brooklyn^ N3f 
11219. 

Functionally Designed Clothing and Aids for 
Chronically 111 and Disabled, (n.d.) 2239 
East 55th Street, Cleveland, 44103. 

Hone Health Care Resource, (n.d.) Sears, 
Roebuck and Conpai^, 5555 South Archer Avenue 
Chicago, IL 60638. 

t^tiona] Odd Shoe Exchange (n.d.) Jeanne 
Sallxnan, 604 North Jefferson, Indianola. lA 
50125 

Natural Creations, (n.d.) Kay Caddel, Textile 
Research Center, Texas Tech University, P.O. Box 
5888, Lubbock, 7X 79417 

On The Rise, (n.d.) Clothing for Special People 
with Special Needs, 2282 Four Oaks Grange 
Road, Eugene, OR 97405 

Pirca Fashions (n.d.) 901 3rd Avenue, 
Sacramento, CA 95818 

FOli (Put Together with Love) Designs, Inc. 
(n.d.) Ann Sinma, Route 3, Box 745, Parkins, 
OR 74059 

National Odd Shoe Exchange, (n.d.). Jeanne 
Sallran, 604 North Jefferson, Indianola, lA 
50125. 

"Natural Creations", Clothing patterns for 
physically and mentally handicapped, (n.d.) 
Kay Caddel, Textile Research Center, Texas Tech 
university, P.O. Box 5888, Lahbodc, OX 79417. 



Booklets. Panchlets and Brochures 



Clothes for the Physically Handicauoed 
ftamemaker . (n.d.)Agricultural Research 
Service, U.S. Department of Agriculture, 
Washington, D.C. 20250 

Clothes to Fit Your Needfi > (n.d.) (For 
the Physically Limited) (1980) Cooperative 
Ext&ision Service, lowa State University, 
Ames, lA 50011 

Clothing for People with Physical Handicaps, 
(n.d.) North Central Publication No. 101 
Contact Extension Office in your County 



Clothing for the Handicarrod . Self-Care for the 
Hemiplegic, Sister Kenny Institute, Chica90 
Avenue at 28th Street, Minneapolis, NN 55404. 

Cruzic, Kathleen, (n.d.). Disabled? Yes^ 
De feated? No. Lubbock, TO: Prentice Hall, 

Hotte, Eleanor, (1979). Self-Help Clothing for 
Children Who Have Physical Di^-^tpi.i 
National Easter Seal Society, 2023 W^st Ogden 
Avenue, Chicago, IL 60612 



Books 



Bcwar, Miriam T., (n.d.) Clothing for the 
Handicapped: Fashion Adaptaticri S for Adults 
and Children , Sister Kenn-' Institute, 
Publications Department, 800 East 28th Street, 
MixmeapoliSf MN 55404 

Cadd:-!, Kay, (n.d.) Measurements > Guidelines and 
Solv tions , Route 8, Box 12T2, Lubbock, TO 

7£407. 

Forbes, Gillian, (1971). Clothing for the 
Handicapped Child . England: The Disabled 
Living Foundation. 

Goldsworthy, Maureen, (1981). Clothes for 
Disabled People . England: B.T. Batsford Ltd. 

Hale, Gloria, Source Book for the Disabled , 
(n.d.) New York: Paddington Press. 

Hoffna-, Adeline M., Clothing fo^ the 
Handicapped, The Aaed and Other Peopl 
Special Needs , (n.d.) Springfield: T atone 

/fouse. 

Kemaleguen, Anne P., (1978) Clothing Designs 
for the r 3icapped . Edmcnton, Alberta, 
Canada: I /ersity of Alberta Press, 

Macartney, Patricia, (1973) Clothes Sense for 
Handicaroed Adults of All Aaes. London: 
Disabled Living Foundation 

Mead, Marjorie, (1980) Clothing for People with 
Physical Handicaps Cooperative Extention 
Services of IN, lA, KS, MI, MN, MS, IS, ND, 
OH, SD, WI. 

Parrish, H. and E. NUgent, (n.d.). Fit and 
Flattery for the Over-Fifties. Instructional 
Materials Laboratory, Univeristy of 
Missouri-C:olunt)ia, 8 industrial Education 
Building, Colunbia, MO 65201 

Ruston, Rosemary, (197P). Dressing for Disabled 
People: A Manual for NUrfles and Others, 
London: Disabled Living Foundation. 

Yep, Jaoquelyn, (1980). Clothes to Fit Your 
Needs (for the physically limited). Icwa 
State University Cooperative Extension 
Service, Ames, lA 50011. 
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Resource Llete 

Reich, Naoni, Patricia Otten and Mari IJeqri 
Carver, (1979). Clothing for Handicapped 
People; An Annotated riblioar ai:^ and Resource 
LiStt. University of Arizona, Tucson, Arizona 
85721. UJxaated edition to ooine out Spring 
1985. 

Reich, Naomi A., (1980). Informatioi Systems 
for the Clothing and Daily r.^ivirv^ Meeds of the 
Haidicapped. Univerisity of Arizona 
Agricultural E}5)eriinent station. 



iichwab, Lois 0., (1980) Rehabilitation for 
Independc i;c Living . Washington, DX.: 
Wamfea. V CCYinittee, President's Comnittee on 
lBT|>lcrf r:< /tV rf the Bandicatped. 



DISCOVERY III 



INNOVATIVE SOFTWARE FOR COGNITIVE REHABILITATION 



PHYLLIS M. CRITER, OTR 



Abstract 



CREATE Is a new series of software for cognirive 
rehabilitation with emphasis on visusi isemc'ry» 
visual-motor integration* orientation » visual 
discrimination^ visuospatial concepts » and 
visual organization. Accompanying written 
programs complement rehabilitation efforts 
offered by therapeutic inter'.^intion. 



Accepting the concept that enhancement 
of certain processes leads to overall Improve- 
m<?nt in cognitive functioning! I have taker 
the challenge to identify some of these 
processes* their intervention models* and 
developed a ii^cs of relaying this informa-* 
tion through %fritten materials as well as 
using the mest innovative and versatile 
modality availa>^Ie, the computer. 

CREATE series is the first to offer 
computer-assisted cognitive retraining 
exercises well &s corresponding vaitten 
pvogramfl including bolh evaluation and 
treatment phases. The advantages are 
mimerous. The cCinputer offers information 
iu a way not humanly possible. Of specific, 
importance when addressing the area of 
cognitive retraining is its high degree 
of consistency and ability to offer 
immediate feedback, store an astronomi- 
cal amount of data, and provide a hardcopy 
of results via an accompanying printer. 
Corresponding written programs are bene- 
ficial in thf ' ^) they cn^^ure carry over 
nf previously learned pt'nciples via the 
computer, 2) supplement as home programs 
for those clients not able to obtain a 
home computer* and 3) may serve as a 
clinical treatment modality. 



Cost 

Programs of this nature currently 
on the market are scarce and very 
expensive* mainly due to the advent 
of specialization in th^.s field and 
exhaustive efforts necep?ary to produce 
these programs. There^<*'>, an intentional 
effort has been made to contain the 
cost of the CREATE programs and service 
a wider range of potential users. 



Several programs on the market 
require specialized equipment, such hf. 
adaptive peripherals* which signif icr*^.: V 
raise the cost of the total purchase. 
CREATE computer programs necessitate 
only 3 pieces of hardware; an Apple 
computer* single disk drive* and color 
monitor. (Printer is optional) In 
certain instances* you may need to 
develop a means of adapting a method 
by which to input data to accommodate 
a disability* or you may simply ask 
for a response from the client and input 
it yourself. 
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User Friendly 

CREATE programs are user friendly. 
Treatment programs offer Imnedlate feedback 
after each response* as well as a "personal 
touch*** Inserting the user*s nsMt in feedback 
responses. Realizing repetition is a key 
factor in learning, all CREATE treatment 
programs were designed to repeat incorrectly 
answered trials » not allowing for progression 
until the user ^as successfully completed the 
previous trials. 

Graded 

CREATE programs offer the user the 
opportunity to gtade treatment exercises 
in accordance with complexity. L^jvels have 
been determined in various programs " - /ne 
Vvel to another denoting progress -v^v. > ' ring 
I) t ions. 

A demonstration disk and brochure are 
available upon reque&t 
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DEVELOPING EFFECTIVE REHABILITATION TRAINING CURRICULUMS 
IN LIGHT OF CURRENT TECHNOLOGICAL AND SOCIOECONOMIC TRENDS 



Christopher A. Smith, M.S., C.V.E., C.W.A. 



ABSTRACT: A review of rehabilitation curriculuns 
and teaching inethocas shews that they are influ- 
enced by technological and socioeoanoaic trends. 
Current technological and socioeoononiic trends 
indicate that r^iabHitaticn p r ogr an s must change 
their training curriculuras to remain effective. 
The trends lT)clude: eooncenic constraints and 
shifts in job trends, advances in medicine and 
rehabilitation engineering, training curriculum 
specializations, ocnputerized training prograne, 
and professicnal oertificaticai. ihese trends 
will force changes in vocational rehabilitation 
curriculuras. Avenues of change are e>qplored. 



On October 5th, 1984, the Stout vocational 
Rehabilitation Institute dedicated its new 
facilities cn the canpus of the Uhiversity of 
Wisocnsin-Stout In Mencmonie, Wisconsin. The 
keynote speater at the dedication said that the 
students emerging from the new facilities would 
be well prepared to provide vocationed assessment 
and traiiiing for persons with disabling condi- 
tions. 

In conjunction with the dedicatior^ of the new 
facilities, the Institute sponsored its 9th 
annu2d alijoni conference with the theme "Dedica- 
ted to exoellcnoe." The keynote speaJcer at the 
oonferenoe delivered an address titled "Scroetimes 
I Peel Lite a Dinosaur." Ihe speaker did not 
mean that he "felt as big as a house, slow, 
green, and scaly," but that even as we dedicated 
a brand new, sodel facility, the changing 
environment in >*iich we prepare students can msxe 
us extinct. • .unless our curriculums continue to 
evolve as they have over the past two decades by 
focussing on the task of providing training in 
marketable skills (Thonas, 1984} . 

Today I will give you seme ideas to oonsidsr 
that, with vision (a necessary sub-thfime of this 
and any oonferenoe dealing with technologies) , 
courage, and objectivity, may help ke^ your 
training prcjgrams off the endangered curriculums 
list. 

Trends effecting curriculuta de^'elcpment 

I believe there are five primary areas of 
ijnpartance in preparing to deal with the future 
of rdiabilitation curriculums in the mart/ 
settings in which they are found tod&y 

First, cooncmic oonstraintr ar*r< ^ ^l:^ ii. 
trends will necjessitate that i.' Itation 
curriculums place esqptusis ir /: . .trza zind that 
we catBfUlly evaluate potential siodents before 
entaring then in specialized trainl^ig programs. 

second, we sust pay careful attention to 
^^V^ in lutein? rdiabllitatian errjinser- 
log because their runaway fields are changing the 
needs for training p rogr am s and the \my that jobs 
will be perfomed. 

Third, new political and market enviromunts 
make it ijooperative that we develop training 
curriculum specj allzaticns and form service 
networks that li.^ specialty training disciplines 
tcward a ocnnon goal. 

Fcurth, ocnputerized training taroorams must be 
examined critically, pnd carefully integrated 
into the training process. 

Fifth, a new era of professional ocnpetence 
will bo dffaran d e d vftiere professional nPT^■^f^r^t 4*^ 
will be of paramount inportanoe. 



Eoorcmic Ocsnstraints and Shifts in job Trends 

Shifts in eoancMxr/ reflecting a general shift 
frcn manufacturing to information hove major 
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iBplicaticBis for thf< developnent of rehabilita- 
tion training programs. 

Training pn ogram s need to place greater 
enchasis on developing the ability of clients to 
work with data and pecple as well as fine notor 
and attending eJcills, InstructoTB are going to 
need to cx3nstantly study the labor market in a 
quickly dianging envdronment. There will be a 
constant need fcr retraining and vpiating of 
skills as older skills re^idly beocme cteolet&. 
New technologies and nethcxfls have always created 
new jcte and elijninated older ones. Qiange mis'z 
be seen as a constant. 

All this change has actually opened new dccrs 
for rehabilitation training programs. One result 
we are alreac^ experiencing is the m m/opipr ^t of 
rehabilitation services fraa the facility to the 
ocnnunity. 

Beca u s e of the ne^ t.) get into the ocnsnLxnity 
and the current stress c ismadiatn jd^ placesnent 
as opposed to helping each person reach their 
greatest potential, there are tMo major changes 
in instructicnal techniques. First, there is now 
increased enphasis on job site training (the 
contenporary "supported enployment** program) and 
sheltered enplo^ient within a ccnpetitive Indus-- 
try, scnetimes called "enclaves.** Second, more 
stress is being placed on instructional activi-- 
ties in the transferable skills areiu ihis means 
more stxesa being placed on evaluation speciskl- 
ists to deterxdne the woodc field? and materials, 
products, subject matter, and services fron the 
client's job history and relating then to present 
functional Ijjnitations. It is critic^Lh. that 
evalxoation pt J Mi'am s be closely tied to training 
program. If curriculums are to ba successful, 
they must carefully matcii 12ie abilities of 
students to skills needed in tlie ocnsRinity 
(Botterbusch, 1984). 



Advances in Medicine a^^^ Rehabilitation Qigineer^ 
ing 

Ihe past several years have brxxight an a*'^- 
l^mche of conferences dealing exclusive!; ui 'h 
the topics of **CGD|2UterB** or **tachnologies*' i/: 
the r^iabilitation field. Conference attendees 
can have no doubts that technological changes 
will have a profound ixpact on the lives of those 
disabled persons who are the beneficiaries of the 
diverse advances. At least for those clients ydho 
receive the benefits of these new technologies, 
their potentials for joo placement and satisfac- 
tion will be dramatically changed. 

Noorthwestem Uhiversity has been working on 
the inplantation of mlcxocixcuity in the body to 
take place of damaged nerves. The Veterans 
Administration and other research institut^jons 
are also attainting the same things, and they 
have had suocessesl 

Diagnostic tools developed at the Gunderson 
Clinic in la Qrcsse, Wisconsin are makinr^ 
possible the Identification of nerve abncmnali-- 
ties in spinal cord injured patients who had been 
previously suspected of malingering because the 
oconon diagnostic procedures could not reveal 
extant problem. Ohese patients are now receive 
ing treatinants that would not have been, aiild 
not have been, provided. 



Ocnputer devices and creati'^ engineering are 
teaming to de'.'elop prosthetic's that incracxse the 
vrork potentials of many. In the menta^ health 
field, continuing research loads many TOdical 
professionals to suspect that drug therepies can 
provide as dramatic an inpact on individuals 
exhibiting schizophrenic disorders as lithium did 
for depressed individuals. 

All this must lead rehab -litation training 
staff to move toward the i(f .^ntif ication and 
ea^loitation, not only of xtant skills, but also 
areas where thb use of de/lces may provide an 
litprovement of vocational potentials. 



Specialization 

The m o del of a r^^ilitation agency as 
broiker between the needs of buslnei^ and Vnkt 
needs of workers who are disabled .lust hz 
carefully consiu^ered. 

Rehabilitation vocati^iral training programs 
sust seriously attenpt to \iK>rk in cooperation 
with ccnnunity medical agencies, scteols, 
insurance Csnpanies, business enterpHs?s, 
welfare ^ifsncieB £^ well as vocational rehata- 
itation fr-jurviiJes to provide an overall ocnsnunity 
service. 

Many incentives exist for the developnent of 
service netuorks. Networks of agercies can lead 
to direct labor uost reduction, a reduc^. :jn of 
risk, an absor'iingr of turnover or other personnel 
costs, the redJcU.cn of training costs, the 
sharing of recodtment costK, the procuranent of 
new markets, and the provlision of services in 
marginal econondc areas. Net^rks are sure to be 
attractive to funding bodies. And, they can make 
optinum use of scarce resources (Ocmo, I'^iU;). 



Ocn^^iterized Training Programs 

Kany ocnput^erized instructional systems have 
ho^m developed to make it possible for educa- 
tionfid and human service personnel to provide 
training in a quick, more cost effective manner 
to people exhibiting a wide variety of disabiling 
conditions. 

Bart of this conputer rsVoltition is the 
availability of systeans and programs designed to 
measure and match job related characteristics, 
such as i^Ttitudes, physical limitations, and 
interests to specific oco^tixais requiring the 
identical or siioilar e^:titudes, physical limita- 
tions, and interests. Because of their speed, 
these yt og iam s permit the manipulation of v^i^ 
ables in ways that wex^e nearly ijnpossible to 
perform using manual techniques. Acklitionally, 
ccnputer assisted instructional pi xigr a ms can help 
able bodied and seriously disabled persons with 
theii learning tasks. 

The decision to purchase a oooputerized 
eyotem, \«tether for assesesaBnt, job matching, or 
instructional support, should be based on a real 
need to iiiprove service, save tiro or cut coses. 
Decisions must be based on the goal? of the 
instructors as related to studetic outcomes. You 
«"st not buy a ooqputerized instructional or 
assessment tfyston and attenpt to fit it in to 
part of your curriculum, your needs. Seek 
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a system that looets those needs (Bottez±usch, 
1983). 



Itofec^icnal Oertif icaticxi 

InstrvtctoTB in non-public instituticnal 
settings arv barred fron pcacticing their trada 
in school systans %tere a teaching certificate is 
retjuired tcor cBuplpynent* 

Rxysical and woork capacity assesssnents and 
iiiork heu.dening pmujiaum are growing in popularity 
ancng ^le allied health profeesionals iwho feel 
that tRMliticnally trained vocational Inetmctors 
and work adjustsient apecialists do not have the 
stiff ident madical background or training to 
sdeguately o c n 3 nct tteir servioes. 

Private-fca^prof it or prcprietary i>uA2biIita- 
ticn instructoTB often are seen as having their 
highly specialized foms of rdiabllitation at the 
pinnacle of the professional. In fact, a recent 
survey of students in university based rvdhabili- 
t&jicr. pio gi aiiH (Fonri, 1986} put the private 
practitd.oner at the tcp of their ''prestigious 
rehabilitation professions'' list. 

It will be luportant to ba^.ld credibility for 
: lor training curriculuns. Hiey sust be devel- 
cpad and carried out by instrustorB ^Atoee 
credentials will not be questioned. 



Dsvelcping the curricultnn 

Now lets change our focus to the develcponsnt 
of curriailiand thooselves.. 

Ct rriculums need to develop in a planned and 
ordterly fashion if the Inplications of the above 
trsTids are to be incorporated into than. Seven 
stepc3 are involved: 



1. Do a nartating audit. 

2. Detemine epecialty areas on the basis 
of the nbrtoting stud^. 

3. Conduct vee6B analysis in your 
^ecialty fielcSs. 

4. create the curriculim with a'Ctentidn to 
technological and socioeoonoaic factars. 

5. Certify your instructors. 

6. Itanote your services. 

7. Thorouc^y evaluate your studerxtis before 
entering than into the curricultnn 
studies. 

Do a marketing audit 

lawis Ihoeoas in Ihe Medusa and the Sni^ il 
oonnented that "If you want to fix scDathinc; ya; 
are first obligated to vnderstand, in detail, the 
uhole systan." Changes in part of an ii»t: to- 
ticnal systan will most certainly affect other 
parts in unforeseen \m^. JUst as a physiciai^. 
win oertaii^ly check his patient's \yhole system 
before venturing a diagnosis of the possible 
causes of the manifest syvptcns, you Bust examine 
your entire internal and etemail marteting 
environment in onier to pi m new curriculuns 
(Smith, 1985). 

Your inrtotin/ rwiew ahould give your 



organizatiion a pretty good looSc at the preserit 
rehabilitation instructional systan within yoor 
odsnmity. Be sure to consider your organiza* 
ticns eouroes of referrals, the clients vto vill 
be entering your programs, your ocnpetitors, pSt \ • 
your genr?ral operating environment. It i£ 
important to )cnow your internal strengths and 
v»a]cnesse8 and the instructional needs of your 
ccnnunity's job market. 



Determine Specialty areas on the basis of marlcet- 
ing analysis 

Using the market study you can choose seme 
specialty areas. Facility researcher, Ohcneis 
CzerlinsJcy found that facilities had baidcally 
tMo e^3proaches to specialization cpen to then. 
With an overall average of 51% of the clients his 
study of facilities having a primary diagnosis of 
mental retardation, these facilities rnxf dtmae 
to sharpen their marketing strategies with their 
existing clientele, by expanding the socpe of 
their servioes to xrentally retarded clients as a 
primary specialty area. Or th^ could broaden 
their service base to provide instructional 
eervioes for other disabiliiry populations that 
have training r*deds closely allied to the 
services provided to mentally retarded persons. 
Ihe most suocessfUl strategies will probably 
inoorporate elements of both approsuAaa. 
Training programs, therefore, can specialize both 
their instructional servioes and their servioes 
ix^ations. 



Conduct a Needs Assessment. 

Nteds assessment is the identification and 
validation of needs and establishment of need 
priorities. An assessment can ocver the entire 
ijistructicral epectrum or be confined to one 
specific area. Hhatever the scope of an assess- 
ment, there are two steps in determining needs: 
problem Identification and coDpetency modelirg. 

Ohe eooitesis of needs assessment for 
developing training prtjgrams depaids upon how 
well establisthed ytw training p rog ram is. Ifew 
programs may vme ooupetency modeling exnlusively. 
£)dsting p rogr ams will need to discover gaps (or 
differences) between the cteired level of 
ocnpetttT^t performanoe attd ytoBoA behavior. In 
either case, needs aao^&ftii&it starts with the 
lesterminatlon of ooncaet^^ performanoe. Pj\ 
examination of ooaunity parforaanoe oisjectives 
within your target areas and of the average 
degree of oonpetency likely within your entering 
students to carry out those objectives will 
define tob areas in which the training pr o gram 
will be developed. 

Needs assessments must also provide data on 
future perfamanoe needs. Hm skills dm^Cd )ra 
integrated jnto the annnonmant information. Ihis 
data may take the form of knam technologies 
effecting the jobs, ciwnging quantity and quality 
standards, or the provision of rjm services. 

After collecting information about desired 
work perfbrmance, it is necessary to oonpare this 
desired performanoe with the actual perfarmanor 
of people in their jobs. Job analysis is the 
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prunazy saoxce of actual perfonmnoe data. Ihe 
data resulting fran the cxupariscn of jcb 
analysis and the desired perf omancse are used to 
detemdne the objectives, content, seqjenoe, 
esnphasis, and means of conducting and evaluating 
training prtagrans. 

i::^ f ective curriculum develcpnent nzTves irm 
the deteminaticn that training . <v needed, to 
curriculum developnent and isplementatiai, to 
evaluation and redevelopoDent. pr o gramtf are 
developed on the basis of evaluation data air', the 
periodic gathering f training need data. A 
cyclical txaining path results to serve curricu- 
lim needs for many ^. ^ts. 



Create the curriculum with attention to techno* 
logiced arxi socio eooncni^ factors. 

Today's vocational curriculums oust provride 
txaijiing for transferable iskills, with limited 
nunbers of instructors to conduct training, 
shortened training tines, and lowered overall 
operating costs. Draun ftao those needs a nine 
step process to lead in the develo|iaent of 
r^iabilitation curriculimB is shown )>?lrw: 

1. Select trzdning bbjecrtives u^ig data 
frcn your nartet spei^dalty. 

2. Write performanoo objectives using 
technologically 6ound techniques. 

3. Set oourse prerequisites in terns that 
do not preclude the use of &3aptive 
aids. 

4. Select arxi sequence course content. 

5. Construct ccii()etency tests. 

6. Select an instructicnal method with an 
wirhnBlfl on the use of oczpiterB and 
other technologic!* I^.y innovative 
techniques. 

7. Determine inf.rroct' r requirements paying 
attention to t ' T^^-ntials and 
technological kir v . .ige. 

8. Select arxi prepctTv v'.rtdning aids. 

9. Determine equipment r^Mlzmertts. 

IbBse steps proceed throucfh a logical 
sequence tc ftrrive at the creaticsi of an instruc- 
tional p r og ram . 

ftaramount in the creation of the progr a m is 
an initial review of state of the art tedmology. 
This may need to be an initial step in all of the 
training p rogr ams that you prepare and could be a 
mandatory st^ in the e^is^tion of potential 
clients. 



Certify your instructors. 

TSnB Oonmission on Oertif icatiui of Wozlc 
Adjustsnent and Vocational Evaluation Specialists 
(CCHAVES) was fomed in 1981 to tlie issue 

of oertif icaticn of ptofeasicnal trainers and 
ovaluator/'. 

!Zte intent of the OCravVES oertif icaticn 
prroess is to reoognize the professicnal qualifi- 
cations of epecialists %dho will woric in a variety 
of settings, schools, rehabilitation facilities, 
manpomr programs, and many others. oonnis- 
sion is fXTiroBefl of representatives of eiglht 



organizations, and will help insure that special- 
ists can be recognized in many disciplines 
(Petersen, 1984). 

Certification will givt-^ ya^r program a tool 
tr^ use in prtxnoting services as Ai^ell as helping 
ycxi insure that your progr.^ans are being prepared 
and carried cut by cccpetej t ir^structors. 



ProDote your services. 

An instructional program is only useful if 
it does what enou^ people want it zo do. You 
must gzdn referrals and then prcvdde the training 
that pecple want. 

Kxw your instructional product and mate 
sure that those people who can make referrals to 
your pr o g r am know that it exists and know that it 
is good and cost ^fective. Part of this process 
h£is been osipleted in the developnent of market- 
ing plans. You know w!iat is desired and you have 
created a curriculum around those needs. Now: 
decid e how to package the pa xq ram to the poten- 
tial referral sources, identify others wix/ will 
seaport you, mate a pitch to the sources using 
all strengths at your disposal, and be flexible. 



Ihoroughly evaluate your students before entering 
them into the curriculum studies. 

■'Vocational evaluation is a conprdiensive 
process that utilizes work, real or sisulated, as 
the focad point for assessncnt and. . . counseling 
to assist individuals in vocational developonsnt. 
Vocational evaluation incorporates medical, 
psychological, social, vocatiaial, educational, 
cultural, and economic data to assist in the 
attainment of the goals of the f> ''t^luative pro- 
cess." (Pruitt, 1977, p. 3). 

Four major assessment techniques are 
presently in use. Psvcholoqical testing , work 
sanples . s ituational assessanent , and job site 
evaluation, 

A fifth evaliMtion oust now be allied to 
the assesanent of individual eptitudes and 
functional abilities. !Zhis is an evaluation of 
potential ada^jtive aids, ccDKunicative Jbevises, 
and other technologically advanced products that 
may increase the functioning abilities of 
potential trainees. Because this area is rabidly 
expanding, many new pro gr a ms and data bases are 
being develop to provide information to potential 
users. Recognizing the need to bridge the gap 
between the professional engineer and the 
professional rehabilitaticnist. Stout created one 
of the first undergraduate degree programs in 
rdiabilitation cngineerii:g technology one year 
ago. The graduates of this new progra m will work 
with evaliiators, training instructors, and 
engineers to create eiqsanded opportunities for 
potential atuderts who have disabling conditions. 



Characteristics of effective curriculuns 

Most connarcially available curriculims will 
have to be modified to be useful in today's 
dynamic atate. At any rate, they wUl need to be 
fle)dble. 
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To be useful, a tredning curriculum inust be 
fully develcped with at least three elements: 



(1) Ihe curriculum must have set procedures 
that allcw inG9$)erienoedl instcuctors to 
train without needing to develop 
naterials. 

(2) Ihe curriculum must be based on solid 
job analysis data that is relevant in 
today 1 8 tectoologically oriented work 
envircnDent • 

(3) Ihe curriculum oust allov you to tredn 
for both )auwledgfe and skill. 

Procedure based currlculians allow the novice 
or eaq^erienoed Instructor to quickly prepare 
lessons for their cliencs. Modifications of the 
training procedures can still be sade to suit 
individual facility and instructor needs. 

Ins tn action should be developed in logical 
task sequence so that each etcjp can aid in tt/r 
learning of the next st^. Your target elicits 
(as detenoined throu^ your initial marketing 
efforts) will dictate the stress you put on tl:;is 
curriculum feature. 

The first part of your teaching task will be 
to present knowledge of job perfonnanoe. Ihe 
second part is to insure that perfonnanoe meets 
acceptable quality and work pace standards. Your 
curriculum nust be based on standards reported as 
the Tninlwim acoqitable score that the client nay 
receive on a test of Jcnowledge or perfonnanoe and 
still be said to have exhibited adequate skill 
and knowledge to perform the job by caninunity 
standards. 



Sunonary 

Ma}cing changes will take courage. Courage 
to )cncw vAiere the field is going and to boldly 
striJoa out to provide exenplary servioes. 
Ocxirage also to seek the trends you will need to 
be brutally frank %idth your abilities aid 
positions. 

Ihe eis^e soliitions and strategies to the 
czBation of rehabilitation curriculuns will 
likely be the most suooessful. Use as your 
criteria: **Will this change enhance our ability 
to effectively place people in jobs?" 

Fir^y, you most be market centered. Ohat 
means looking for curriculum gaps that will meet 
existing desires. Ttode^'s curriculum planners 
must not be content to ride the waves. '0)0^ must 
scan the horizon for areas of need ncyt yst 
addressed: . . .or they may be part of a hiFt-oricel 
review tcmorrow (Ries, 1981) . 
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SMMD VWRGAS, M. A.^ 0« T. R* 



Mauny handicapipfi^t? <"hiAdi.w new have acxsess t(> 
electxonic (k;vic^ iizUxg adaptive ixiput systenr 
stch as special switcties. The successful vb^:. 
of technical devices depends largely upon t> 
appropriate selection of the device and in- 
nodes. Key consideriS^tions in selecting apprtrpr.- 
ate devices and input modes for the pediatric 
client and discussion of ccnmonly used input 
modes and ccnputer input methods will be presen- 
ted. 



Recent advances in rehabilitation technology 
have made many electronic devices available, of- 
fering severely handicapped chiJdren new experi- 
ences to actively manipulate envirtjnment to play, 
learn, comunicate and to perform functioiial 
tasks. HcMever, the suooess in the vise of these 
.evioes deperida largely on the appropriate seloc- 
ticoi of available devices and in^vt modes fron 
the vast collection of the devices. In choosing 
appropriate devices to meet the child's specific 
needs, various factors should be considered. 

Identif icatioD of the Purpoae 
(T uMi UoBut Madia vs. Functional Aids) 

Tteatment Madia 

T\Bchnical devices can be used in a variety 
of ways in treatment intervention, the approach 
for choosing a device is exactly the same for 
choosing any other treatment methr.i<U or txx)ls. 
The specific objectives of the treatment should 
be determined and the features ot the device 
related to the objectives should be identified. 
Most technical devices, from simple toys to 
ccnputcrs, are particularly helpful tools for 
developing perceptual and oo^iitive skills. 
By appropriate choice and placement of switches 
and keys, those devices can also be used to 
train specific movement. It should be remembered, 
ho»«ver, that none of these devices provide 
sufficient sensori'-motor inputs Wiich a child 
needs for the child's development. 

FVpctJUMl jdd 

Ihe purpose of a functional aid is to help a 
child a^iieve maxinum i**dependence in the perfor- 
mance of a certain task. The focus here is 
on the peifomBnoe ouf some. Ttie effect of the 
use of the device ^ and consequently enhanced 
independence, should favorably influence the 
total development processes of the child. 

Evaluation Paxxmnm in QnoslAg Appropriate 
Functional Dsvioe 4 Inpit Modea 

Evaluat ion should be an in terd ^ sciplinary 
process in whidi all those involved in the 
child's rehabilitation, education, ar-J health 
CMrt should participate, including the family 
and, the chi^ hixnself . 

A. Assess the child's nood for a functional 
dovice. The child's total needs should be 
exonined and prioritiezod, including feasi*- 
bility for successful use of the device. Indica- 
ted in this process are the child's cognitive 
roadijiess, family involvemant, funding, and 
training programs. 
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B. Investigate different sittiations in i4iich 
the child may need the particular functional 
device* Diffcsrent devices or inpc't modes may 
be necessary for different positions or sitiiations 
(i.e.. con|3uter acxress with a head pointer when 
sitting, and with a voice recognition system 
vten lying in bed). 

C. E)«jmine child's posture. Correct posture 
cn^-A^noes functional movements, facilitateiV the 
*xtrj.t normal muscle tone possible, and prevents 
tl^vfozmity. The evaluation process should not 
'.'^/T.tinue until the child is provided with the 
correct postural su^jport, if indicated. 

D. Determine functionztL movement to be used. 
The movement used to activate the device should 
bci 

1. easiest for the child to use. 

2. should not induce undesirable postural 
or movement patterns. 

Considerations are: 

a) child's motor controls reaching range, 
strength, consistency, accuracy, speed, 
and ability to sustain movements. 

b) undesirable movtzment patterns: movement 
overf lc3w, involuntary movements , poor 
posture during movements. 

c) need for ad2qptation, external support 
or stabilizatixxi. 

3. Child's percept o/cognitive skills. 

a) somato--sensory systems (movement and/or 
tacttial awareness). 

b) vicuLJ./audiitor>' acd'cy and perception. 

c) cognitive l;^guage skills development. 

4. Child's and family's preference. 

E. Investigate different input devices and 
determine input system appropriate to the child's 
function and needs. 

DiilESenant jCnput Method. . it naviioes 

Dixect vs> Indiroct Selection 

Direct selection method allows the child 
to access a device directly, such as using 
a corputer throu^ keyboard entry- In direct 
selection mode, one switch c>r key activates 
one f»';TCtion only. 

Ifsdirect selection method allows the child 
to have aooess to many functions through a limit- 
ed norber of switches. 

Direct method is usually preferred because 
it is sinpler, faster, and meUces less demands 
of pero^to/cognitivc functions. Indirect 
selection method is usually more difficult to 
use, is slower and ntnr^ conplicated than the 
direct method. TtiercJ'Xo, indirect selection 
is usually dhoeen when direct selection is not 
possible due to the child's limited motor contro3 . 
In using direct selection method, a child needs 
to have sufficient reaching range and accuracy 
of movement . 

The advantage of using indirect selection 
is that the motor demand is mininvd. A single 
switdi can be used in this methods and any 
controlled moveme^^t can activate it • Ihsre 
are nunerous switches \iiich ary part of the 
body can activate. 



There arc xmo comnon methods of indirect 
selections scanning and encoding. Scanning 
allows a child to choose rrany different items or 
functions by the use of & single switch. In the 
encoding system, certain tasks , or %iQrds , or 
phrases are n^ponesented by codes (i.e., Handivoioe 
comfTUnicator). Enoodinc,' method is usiially faster 
to perform, but demands sufficient cognitive 
abilities to understand and remcnber the system. 
A child may need to use a head^inter, mouth 
stick or pointer splint for switch access. Need 
for additional assistance in Jionning, removing, 
and frequent adjustment should also be taken 
ir.to consideration. 

Description of switches 

Push 3witch/Ttourfi Switch 

They both come ixi different sizes, styles 
and feedback features. Push switches offer stron- 
ger feedback features than touch switches as 
they have varied degrees of resistance and an 
audible *'click*'£us feedback. Touch switches have 
miniiival resistance and they are appropriate for 
those with limited reach and strength but with 
adequate touch and movement sensations. Ihe 
surface of both switches c^n be covered by differ- 
ent textures if indicated • They are both easily 
mounted. 

ftwunvcic Switches 

Sip & Pujf ! rc^;5^;*res adequate oreii and 
breath control. It is not appropriate for a 
cMld with drooling problems. The tube should 
o^- placed so that saliva does not entei the unit. 
Stmitary precaution should be taken. There ney 
th an auditory feedback. 

Cushion Switch ; Due to soft texture, it 
:.:v usually well tolerated around facial areas. 

safe to be ui^^jd in bed. Has audible feedback. 
§k:.i. i«: *- iiiv^ is u*7*^'jijy minimal. 

.ii icj> . the gripping action ftBiy in- 
c^ .ii;'- 7i<!aonTai "fiesaon postures. This nay be 
used v\ a delay module to encourage grasp/ 
release movements. It can be activated also 
by bending in any direction. The texture is 
soft and easily tolerated. Audible feedback 
n\ay be present. Resistance is minimal. 

Wobble Switch 

It can be ^i^tivated by deflection »iny direction. 
Deflection distance varies. Resistance is mininul. 
'knjtnd feedback is usually absent. For activation 
of a confjuter, it may cause repeated input due 
to rebounding. Involuntary movement can acciden- 
tally trigger the switch. Appropriate for early 
introduction of a i^itch for a child %^th poor 
not or control. Can be mounted on a flexible 
tiibing or microphone stand. 

Leaf Switch 

Resistance is minimal. It is activated 
by bending in two directions. It can be used 
by taping it across joints (i.e., elbow, wrist 
or fingers) and bending it with the joint 
rnen>:s. Feedback is minimal. 
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It may picX up other envirtxmentcil sound* 
It rtsquines ease of vocalization or sound making. 
By placing it on the table top, it c:in be activa- 
ted by tapping or hitting on the table surface, 
thus providing the c^ld with a very . large 
"sviitch* surface. Useful for training voceLLi::'^- 
tion. Unintended body movement may trigger 
the switch. 

Eyebflw tfciidOe Switcfai 

It requires fine isolated movement control. 
Sound feedback present. It may be used on any 
other part of the body. It may be activated 
accidently by facial movements . May require 
frequent readjustment during use. Usually not 
appropriate for young children. 

Eye Blink Switcfat 

It is usually mounted on eye glasses. It blocks 
the view and often is not well tolerated. Reflex- 
ive eye blinking ney be picked up, causing erron-- 
cous ir^ts. Feedback is absent. Not appropriate 
for young children. 

■Joy Stick 

Ihey come in various styles and sizes. 
Generally, there is no direct feedback. Chin 
controHled joy sticks require good neck and 
head control. Often not tolerated due to poor 
cosmetic appearance. 

Am Slot Switch 

Often used for a child \rith narked involun- 
tary movement. There is no different iatia; 
of feedback feature of ea^ different switch 
and adequate somatosensory processing may be 
necessary for successful use. 

Some of these switches can be easily fabri- 
cated. 

Use of InterEacing Modules 

Push On - PUBh Off Ifadulet 

When connected bctwoen switch plug and 
toy, will alternately turn ^tevioe on or off 
each time switch ::losure is nade. It is useful 
when a child is unable tc sustain switch closure. 

Timor MbduLei 

Ihis will activate device for an adjustable, 
prese table time. It is useful in encouraging 
repeated active movements. 

Counter Mbdulgi 

This counts the number of switch closures 
made. May be useful for assesment. 

Gopisuter Aocsess 

One Smitdti Input Methodt 

Any of the switches can be used as an input 
to a conputcr. Ihe switch can be plugged into 
an adapted game paddle, to game 10, or joy stick 
port via switch interface. For Apple He, 
it can be connected to the 10 of the Adaptive 
FirmMare Card. 

A single switch input can be used withs 



we Sac Singla SjpLych Use 

^jor disadvantage is that there is 
a vt... ad nuitoer of so' ^^yare available for 

your^g v iren **» use si-.^e swit^A ir^t. 
For school age children, u;^: are seme more 
progre^ which use scanning m'^thJdf/* 

Instead of a single swifjb, an entire key- 
board may be used as a switch, using programs 
with "any key* or "space ba;;* ii^ts. The key- 
board covered with a sheet of cardboard will 
act as a single switch. 

Use of Maptive FJjwMtrij Qnod (AppJa lie) 

Adaptive firmware cards offer different 
modes of scanning* The speed can be altered. 
Keyboard characters are displayed under the screen 
in 40 oolum size letters and can be used with 
most of the ccninercially available software. 
Scanning can be custom made using only those 
letters used in the specific programs. Ad^tive 
firmware cards can also offer assisted keyboard 
modes and expanded keyboard modes. It can slow 
down games. 

Use of EtoBDnal Keyboard Bmlator (i,e n 
Taagjaar, aggeea m, tietra Soan, 2ygo 100) 

If a child needs or aljn^eKly owns &ach 
a oonntmication device, it can be used as an 
emulator. , 

Devices io Assist DlXBct Aooess 

ISxpandcA toyboaPd 

Tne Keys are usiially about one indi in 
diameter. The keyboard can easily be placed 
in the desired position. This is a true keyboard 
substitute and can operate standard software 
or« the ccrrt^^tcr. the Unicom Expanded Keyboard 
is plugged into Adaptive Fiinware Card. Efficient 
re^aching range is necessary. 

Rfiuii'te ICeyboagdi 

Advantage is that it aooonnodates well to 
ariy position. 
teyquaad 

the keyguard assists the child with poor 
accuracy control. The guard provides a stabiliz- 
ing surf x« for the hand and also prevents acci- 
dental ii^t. Most of the keyboards have a latch- 
ing feature which fmbles a one finger typist 
to use "shift" and "ctntxol* functions. 

Adaptive M u M aai Cart! (Assistive Keyboard Mode) 

"Shift" and "Control" functions can be 
perf craned by single key input. Also, the repeal 
function can be disabled to prrfvent erroneously 
TOpeated inputs which occur irtien a child is not 
able to release the key raqpidly. 

Voiat Bitry SysteM 

It requires consistent ?pocch patterns 
which is often difficult for ii chiM, as change 
in position, fatigue, emationAi states, etc., 
can all alter the speech pattern. 

Head teinter (headwnd 6 chinwend) 

Good head control 1^ naoesssory for success- 
ful use. The advantage of the c^iinwand is that 
the pointer is not in the visual fields It re- 
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quires assistenrxse in donning, removing and ^jus- 
ting. It is often not preferxed because of 
%eight and disoomfort, and poor cosmetic appear- 
ancse. 

Optical Hand Bointer 

Use is more difficult than the head pointer 
as it does not give feedback of actually touching 
the surface. It can reach a larger area than 
the head pointer. 

Maxtta Sticfai 

Ihe advantage is that it can be readily 
access and reooved ix^Sependontly. It requires 
good oral motor control and interferes with 
speech and swUcwing f^iiictions. Usually reocm- 
mended for a short dictation, i.e., of the 
tel^jhone. Fbr young chi?«dren. consultation 
with the dentist is reoonnended before determi* 
ning the use of the mouth stick. 

Stfint> fointers. etc. 

Ihey are usually custon node. Extra assis- 
tance in donning and removing is necessary. 

Easels 

Placing a keyboard on an easel prcvides 
easy viei^^Jig of the keys. 

Ann Smm't 

Use of arm slings, tdotile eoan suqppotrt or 
an arm support bar mer/ aid those children vho 
oie not able to maintain arms at the height 
of the keyboard. 

SUMMQf 

In order to choose ^^jpropriate technical 
device for the child, a careful evaluation of 
the child's needs and fvmtions, as well as an 
analysis of the technical analysis of the techni* 
cal device are necessary. The total apficoach 
shc3uld be a team process with the focus en the 
child's developmental needs. 
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COMMUNICATE to EDUCATE 



Jchn J Joseph 



Abstract 

This paper discusses some of the 
potential classroom computers can offer 
nonverbal students and their teachers. 

There is no "new" material here. 
All teachers must work to establish in- 
teraction with their students. When the 
students are unable to speaky the 
difficulty of this task is compounded. 
This is a reminder to professional edu- 
cators that critically important solu- 
tions may be available through micro- 
computer systems. 



"Communicator: ...one who participates" 
(Webster's New World Dictionary) 

Communication--participat ion--is 
prerequisite to learning and learning is 
essential to personal growth. Teachers 
of disabled persons must often bridge 
communication gaps before reaching can 
begin. This paper will dis^iuss some 
obvious steps on the road to 
communicating with nonverbal students • 

A Simplistic Learning Model 

Learning takes place through 
participation. A teacher presents a 
task or concept. Students consider the 
material, dig*^st it, work with it, and 
demonstrate their understanding. When 
students convince the teacher they have 
mastered a concept, s/he moves on to a 
next, more complex task or concept. 

As a model for learning, the 
preceding paragraph oversimplifies a 
complex process, but it does describe 
what occurs in many classrooms. 
Essentially, the simplified model 
presents two^ interwoven concepts. 
First, learning is a building block 
process--progressively more advanced 
topics build on previously mastered 
concepts . Second, student communication 
of understanding is prerequisite to 
advancement . 

The Role of Communication 

Ccmmunication clearly impacts the 
learning process, especally when 
students lack the ability to communicate 
fluently. Time spent establishing 
communication is time spent away from 
central learning tasks- The reverse -6 
also true. Improving communication 
frees more time for teaching/learning 
activities and enhances learning. When 
there are nonverbal students in a 
classroom, establishing two-way 
communication is prerequisite to 
teaching ^nd learning. 

The Impact of Disability 

E^ch nonverbal student is an 
individual. There is no single approach 
to communication that will work in all 
cases. Still, learning cannot procede 
faster than the ability to communicate. 
In other words, the speed of 
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communication can dictate the progress 
of learning* 

Augmentative communication devices 
may satisfy interaction needs within the 
classroom. While it may be desirable 
for each nonverbal person to have his or 
her own personal communication device, 
that may not be possible. Nor is it 
practical to propose that public schools 
provide a separate device for each 
speech- disabled student. Computers are 
versatile and can provide a viable basis 
for augmentative classroom 
communication. Computers are 
adaptable — serving the needs of all 
students, from disabled to gifted. 

Au;smentative Communication 

Nonverbal students, with fine motor 
control ability, can access speech 
synthesizers and printers through a 
computer keyboard. 

If a speech disability is 
compounded by lack of fine motor 
control, the keyboard loses its 
viability as an input medium. Other 
tools may be used to replace the 
keyboard: single switches, game paddles, 
joy sticks, and pressure sensitive 
tablets serve different levels of 
disability. Each tool is appropriate to 
a particular level of fine motor control 
disability. Input devices that use 
pressure sensitive tablets (touch pads) 
offer great adaptability and potential 
for teachers and students. 

Because abilities and needs differ, 
teachers must be able to adjust 
students' communication tools to 
accommodate varying leN»^els. Here, the 
versatility offered by classroom 
computers can be a powerful asset. 

A Computer System 

Generally, an entire, integrated 
system (computer, peripheral hardware, 
and software) is required to satisfy a 
teacher's needs. A successful, 
augmentative classroom computer system 
will have two, distinct parts. The most 
visible portion consists of the system 
as used by a student: an input medium 
and the resulting oral or printed 
communication. Less visible, but 
critically important, is the system 
segment used by the teacher to create 
the student communication application. 
Often called an "authoring system," it 
allows a teacher to create customi::ed 
applications that meet specific student 
needs. 



An Example 

One such system, based on Control 
Without Keyboards (CWK) software, uses 
an Apple 11+ or lie computer, an Echo II 
or Echo + speecn synthesizer, a Chalk 
Board touch pad, and an Epson 80-column 
printer. The teacher specifies the 
layout and content of the touch pad. It 
is 12 by 12 inches square, and can be 
divided into "keys" of varying sizes, to 
suit a student's dexterity. Each key 
contains a letter, number, special 
character, word, or short phrase* 
Working from a template plan, the 
teacher defines the keys on a plastic 
overlay which will be attached to the 
tablet. S/he then defines the 
synthesized speech the computer will 
produce when the keys are touched. When 
the two definitions are complete, the 
system is ready for use. 

A student uses only the pad and the 
computer monitor. When tha pad is 
touched, the results (letter, number, or 
phrase) are displayed on the monitor. 
Another touch on the pad directs 
computer output to the speech 
synthesizer, the printer, or to a 
diskette for storage. Students can 
communicate directly or store responses 
for later recall and review. 

The Result 

Technically, students are using 
computer-based , augmentative electronic 
communication, prepared by a teacher, 
using an authoring system. In practice, 
technical terms have little meaning, 
especially to a student who has become 
"one who participates" for the first 
time. 



Apple 11+ and lie are trademarks of 
Apple Computer, Inc. Power Pad is a 
trademark of ChalkBoard, Inc. Echo II 
and Echo + are trademarks of Street 
Electronics, Inc. Control Without 
Keyboards is copyright by J Jordan 
Associates. 
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ADAPTING AN INFORMATION DESK JOB SETTING 
FOR THE VISUALLY-IMPAIRED 



RANDY G. BLACK 



Abstract 

The four m^jor topic areas to be discussed in my paper are 
listed below. Because their areas are so intertwined, 
however, I want to note that no attempt has been made to 
formally segregate tl)ese topics in this paper. 

1. Special adaptive equipment needed at the iob site. The 
primar3' focus of discussion will be the Total Talk Personal 
Computer manufactured b3» Maryland Computer Services, 
Inc. It is the most expensive and important piece of 
equipment used in this office. How it's used and why we 
chose to purchase a talking terminal rather than a braille 
output device will be analyzed. 

2. How to set up a filing system for effective retneval of 
necessary information . The Total Talk utilizes two types of 
filing systems. 1*11 discuss the advantages and limitations 
of each. 

3. Modification of existing office equipment I'll discuss 
changes made in our telephone system and the Braille 
labeling of certain key ofli^e areas. These modifications 
aren't very expensive but they are essential for handling 
this kind of job effectively. 

4. When hiring a visual ly>impaired person^ it's essential to 
know where to look for specialized equipment I'll discuss 
some of the resources we*ve usefl to help us achieve that 
goal. 



Before discussing how I've adapted the Information 
Specialist position, I ought to tell you that I wasn't the first 
person to hold down this job. Gordon Haas, also 
visually-impaired, was the supervisor of the Registrar's 
Information Desk from 1973-1980. He required minimal 
adaptation. He had a well above average memory and 
becav.Se of that, he chose to keep fev records, either in 
Braille or on tape. 

There were two meyor adaptations made for him. The 
first was the installation of a buzzer on the information 
desk itself. It was designed to solve one of the most 
common problems we have in handling this kind of position: 
knowing when someone wants help. Theoretically, a 
person needing information «ould push the buzzer when 
they came to the desk. This would tell Gordon that 
someone needed assistance. Unfortunately, what usually 
happened was that people put their backpack or books on 
top of the buzzer whether they needed assistance or not 
They would then wonder why the buzzer was buzzing at 
them. The buzzer is still installed, but until recently, I 
have chosen not to use it. But because I'm going to be 
spending much more of my time setting up office files with 
my new Talking Terminal, I'm hoping that the &ign, 
"Please buzz for service," will tell people to push the buzzer 
when they need help. If this works, it will mean that I 
won't have to spend as much time sitting by the desk 
waiting for people to come by who need help. If that 
doesn't work, I'll go back to the ways I've used in the past 
to determine when pe(-r>le need assistance. I'll discuss 
those techniques a little later in this presentation. 

The other adaptation that was made for Gordon was 
on our telephone system. We have three incoming phone 
lines to our office. Since he couldn't see any light, the only 
way to tell the lines apart was to modify their rings 
audially. This was done by putting different amounts of 
scotch tape around each of the bells underneath the desk 
where the phone box was located. Thus, each line sounds 
differently. 

Aside from those changes, he found that little 
adaptation at the job site was needed. But I didn't know 
that When I came to work for my first day on the job in 
March of 1981, I was assuming that there would be written 
lists of names and addresses, loads of phone number lists, 
and cabinets with Braille labels on them so that I would 
know where to find the materials. Boy, was I surprised! 
Except for the buzzer and the phone system, you wouldn't 
have known that a visually*impaired person worked in the 
office. That stiTfjnent isn't meant to criticize Mr. Haas. 
What I'm trying to point out is that no two disabled people 
make the same adaptations to the same job setting. The 
next person who fills my shoes will be asking the same 
questions I did. "Why isn't this procedure written down? 
or "How did he survive with such a poorly-organized 
office?" 

With that introduction out of the way, we can now 
begin discussing what we do at the information desk. 
While we do provide certain services for students, like 
inn.utting address changes and handing out course 
de;v*Tiption bulletins, we are primarily a referral service 
telling people how they can get access to various tsrpes of 
University information. People get this information by 
either coming to the information desk in person or by 
calling us on one of our three incoming phone lines. 

For people who visit the booth in person, the only way 
they'll know that a visually^impaired person works there is 
if they see either the "Please Buzz" sign or another sign 
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posted above the desk which says, ''Please Speak. 
Information Specialist is Visually-Impaired." If they don't 
see these signs, one of two things will happen. Most often, 
a person will stand there wondering why you're ignoring 
them. The other reaction occurs when my student 
employees are running the booth. Some people will believe 
my student is the person with the visual impairment. This 
has caused some rather awkward rtioments for my people 
in the past. 

As I've said previously, the buzzer and the phone 
system modification were the only two adaptations made to 
the office by Gordon Haas. When I began working in 
March of 1981, I began making changes immediately. First, 
I put Braille labels on cabinets and file drawers so that I'd 
know the location of all printed brochures. I also labeled 
file folders and notebooks where necessary so that I could 
effectively organize my own Braille materials. For this 
purpose, I used a BTW-400 Braille dymo labeler. It's a 
very handy device which I should be using more than I do. 
I fmd that I sometimes don't label things and later regret 
that decision when I can't find the right description 
bulletin. 

Tlien I began the long process of BraiUing commonly 
asked for University phone numbers. Other lists also put 
into Braille include deans' offices, office employee names. 
University office locations, and University library listings. 
I also Brailled policy statements on student rights and the 
releapc of student information to the public. My student 
employees spend many hours putting this information on 
tape so I can transcribe it into Braille. Some of my people 
were quite willing to tell me if they felt most of this 
material was pretty boring stuff. 

Once I had assimulated all of this material, I was 
ready to begin running the operation. 

Our day begins at 7:45 a.m. and ends at 4:30 p.m. 
We are one of the few offices on campus that stays open 
duriiig the lunch hour which nms from U: 40- 12:30 p.m. 
We get a wide variety of questions from people about the 
campus. The standard ones like, "When is registration 
week,"and "When is the last day to add courses," are fairly 
basic questions and easy to answer. But asking for student 
data information like a phone number or helping to change 
a student's address required modification on the part of the 
office so that I can handle these requests effectively. 

It's a rare desk in our office that doesn't have a CRT 
screen on it Unfortunately, without sight, these standard 
and relatively inexpensive terminals are useless to me. To 
read the data they contain, the information must either be 
printed in Braille or spoken. 

Pm currently using the Total Talk Perscual Computer 
manufactured by Maryland Computer Services, Inc. Until 
August of 1985, I had been using Braille output terminals 
manufactured by Triformations Systems, Inc. These imits 
were the LED-15 and LED- 120, respectively. 

What does this Total Talk PC do? First of all it does 
all of the things that both Triformation units did 
previously, which is to access student data. The SBRA 
program is still my primary source of looking up student 
data. It contains the foUowing information: name, campus 
address, campus phone nuix^>er, home address, mcgor, 
birthdate, classification, matriculation date, last re^tered, 
semester/year, degree credits, credits in progress, last 
degree earned and date granted, and the last educational 
institution attended. Legally, we can ^ve out this 
information to the public, unless a student has filled out 
with the University an information withhold form. While 
some campuses require that a student must withhold either 
none 9r all of their information, U.W.-Madi&in allows them 
to withhold any part of their normally releasable 
information. In some instances, students want their 
addresses withheld, while others don't want their 
birthdates given out for fear of age discrimination. The 
nice thing about the Talking Terminal is the way it 
expresses withheld information. While the Braille 



terminals have the dollar sign synr.bol before any piece of 
withheld information was listed, it was quite possible to 
misread that sign if you were trying to do too many things 
at once. It's hard to miss it with the speech terminal when 
you hear the words, "dollar sign" before each pvece of 
student withheld information is spoken. 

The STNM or student name program is used primarily 
as a searching program. It allows you to enter the last 
name of the person and determine if anyone by that last 
name attended the University since 1970. This program 
contains a mixture of both releasable and nonreleasable 
information. The releasable information in STNM includes 
the name of the student, the classification, and when they 
were last registered or if they are eligible to register for the 
upcoming semester. If any of that information is withheld 
by the student, the word "star" will appear before that 
particular piece of information. Nonreleasable information 
in STNM include the student's H) number, their sex, 
marital and residency status. On the standard CRT 
screen, releaseable student information in STNM is 
highlighted while nonreleaseable information isn't The 
Talking Terminal makes no such audio distinction. You 
simply must kriow which information is releaseable and 
which isn't This problem also existed with the Braille 
terminals as well. 

STBK or student book is similar to STNM. It contains 
a mix of both releaseable and unreleaseable information. It 
has a demographic screen which contains much of the 
information available in SBRA, including name, campus 
and home addresses, msyor, etc. This program also has 
screens which contain alot of nonreleasable information 
including the name and address of a person to notify in 
case of an emergency, their class schedule and whether or 
not they owe fmes to the University. Like STNM, this 
program makes no audio distinctions of whetler or not it's 
reading releasable or nonreleasable information. 

Besides doing student look-ups, this terminal will allow 
me to change student addresses with the SUAD or student 
address program. The 40 character Braille line made 
inputting addresses with the Braille terminal impossible 
without program reformatting. The Talking Terminal has 
no such limitation. The SUAD program allows the 
operator to change a student's campus or home addresses, 
their phone number, and their emergency address. They 
can also change the address where they want their grades 
to be sent Since we accept both in-person and telephone 
address changes, the purchase of this unit will make my 
employee work load much easier. Until now, my students 
have handled all address changes. The Total Talk terminal 
will allow me to input at least the telephone address 
change requests we receive. 

Let's leave the student data retrieval system to look at 
^ \at else the Total Talk PC can do. 

We don't have enou^ space to discuss everything that 
this terminal can do. FU therefore limit my discussion of 
its capabilities to its two types of filing systenas that Pve 
used so far to search for, save, and retrieve data. 

Before discussing these systems in depth, I should teU 
you that the program that contains the information and 
retrieval system package is called TIM which stands for 
Talking Information Manager. It also allows the terminal 
to work as a talking computer in the first place. 

The first system that allows an operator to save and 
retrieve data is called ERRS which stands for Easy Record 
Retrieval System. It's very much like a card file system. 
You can make your own ERRS file system as large as you 
wish. The one that comes with the unit limits each entry 
to no longer than 250 characters in length. This means 
that you can use the system for short lists, phone numbers, 
names and addresses, etc. What the ERRS system does 
best is to locate quickly pieces of information that you need 
at your finger tips. 

I currently have stored in ERRS the Registrar's Office 
employee list, phone numbers of the Deans' Offices, and a 
listing of University libraries. 
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While this system works well with short pieces of 
information i:ke phone numbers, addresses, etc., more 
lengthy documents like the University Tuition Schedule and 
my Student Office Budget must be saved in a different 
way. 

The system that handles this kind of information is 
called Display and Store. It can save and retrieve 
directories of information without regard to length. Rather 
than retrieving information one piece at a time, this system 
allows you to access information screen by screen. Each 
CRT screen is 24 lines long. Display and Store works quite 
well for lengthier documents like the Tuition Schedule 
mentioned earlier. 

After receiving the terminal, I began inputting lists of 
phone numbers using the Display and Store System. After 
some use of this system, I found that it was much easier to 
look up and edit phone numbers with the ERRS program. 

With ERRS you can edit each item of information 
separately. With Display and Store, editing problems can 
occur if your directory is more than 2 screens long. For 
example, let's say that the tuition directory is three screens 
in length. A few days after creating the directory, I 
discover an error in the first screen of that file. I fix the 
mistake and then press the "Store Taxt" key to save the 
edited file. If I do that and forget to store the other two 
unedited screens, IVe probably destroyed two*thirds of my 
directory. That's why Tm only using this system to save 
information that doesn't change very often. 

The second data retrieval system available with this 
unit is called the "display and store** program. This 
system allows you to produce directories without regard to 
length. I have used Uiis system to input the locations of 
the deans' offices, and the campus-wide listing of all lost 
and found centers. 

Along with the Total Talk PC, we also purchased a 
new modified Perkins Electronic Brailler. Maryland 
Computer Services also manufactures this unit and 
affectionately calls it **Perky.** It's hooked up to the Total 
Talk PC and it can be used as a Braille printout device. 
Perky also has word processing capabilities as well. 

Its one msyor problem is noise. When it's printing, my 
student's complain that they can't hear themselves think. 
We hope to find some kind of an enclosure for the unit that 
will dampen the noise. The Total Talk PC and the modified 
Brailler as a package costs this office about $14,000. I 
also use a standard Perkins Braille Writer which costs 
about $150. I'm currently using my own dymo labeler in 
the office, but if they were to purchase one, it would cost 
around $50. Braille paper for the Braille Writer varies in 
cost, but an average rate would be about $10.00 a ream. 

From my prospective, this was an easy position to 
modify. Aside from equipment purchases, little or no job 
site adaptation was needed for most of the tasks we handle 
in the ofFJce. 

In this day of tight budgets, hiring a visually-impaired 
or disabled person for that matter, might not be the most 
popular thing to do. After all, what about all that 
expensive equipment I've discussed during this 
presentation? And what if the person Fve hired doesn't 
work out after the investment is made? And some 
employers and prospective disabled employees may not be 
informed where to get this equipment in the first place, 
making the hiring of a visually-impaired person seem like a 
very risky business. 

All of these questions are legitimate ones which you'll 
have to think about, but it's my belief that it's worth the 
risk to hire a visually-impaired person. 

Yes, there is a chance that a particular person 
whom you buy a particular piece of hardware might 
terrible at communicating with people. Rememb^ , 
however, that you're taking a risk when hiring anyone new 
for a job. VU bet that all of you can thing of at least one 
person you regret either hiring or working with. 
Considering the cost of equipment, it is significant 
However, in the computer terminal area, many are being 
made in such a way that they can be used by anyone with 



or without a visual impa'^ment. For example, the speech 
on the Total Talk PC can be turned off. The unit can then 
be used as a standard CRT terminal. The keyboard isn't 
quite the same as the standard CRT's we use in our office 
so it will take a little time before other employees will 
become comfortable with this unit, but it can be done. 

Finally, the most difficult question for some is where to 
look for thi? specialized equipment. Infov.iation is 
available, but if you ask your average computer 
programmer, they may not know much about it. But don't 
let that scare you off. There are several resources that 
may help you in this area. The Aids and Appliances 
Review which I mentioned earlier is pi'oduced by the 
Carroll Center for the Blind. It was very helpful to us in 
our search for a Talking Terminal. 

A second resource is the Hadley's School for the Blind. 
They are now producing a computer course for credit If 
you're not blind, you can't uke the course and it won't help 
you. But I'm sure that those teaching it are very 
up-to-date on new systems that may be relevant for your 
needs. If nothing else, they will know how you can go 
about searching for the equipment you need. 

Finally, there are comp^jiies around like Maryland 
Computer Services, Triformation Systems, and Telesensory 
Systems which specialize in the manufacture of computer 
equipment for the visually-impaired. If possible, you'll 
want to talk to all of them and learn as much as you can. 

When looking for computer equipment, try to have 
some idea of what you want. If you only want y* 
employee to look up data, you might be able to look at oi.e 
type of hardware. If you want alot of data entry done, 
you'll want to make sure that the unit you choose will have 
the ability to accomplish that goal 

Finally, remember that what's right for me may not be 
right for someone else. Your budget may limit you to a 
certain equipment price range. Or perhaps your potential 
employee may be more comfortable with either Braille or 
computerized speech. If you are buying hardware for tlie 
first time, you'll want to take that into consideration. If 
you've already invested, you have every right to hire a 
new person that can work with the equipment you already 
have on hand. You wouldn't hire a secretary who hated 
working with a word processor if you already had one. 
That wouldn't make any sense. The same logic applies 
here. If you decide on a Braille terminal you'll want to hire 
someone with the knowledge of Braille. 

I've tried to answer all of the questions that I can 
think of concerning the type of job that I have and how I've 
adapted it to handle my responsibilities effectively. 

If you need any further information, you can either 
write or call nie at the Registrar's Information Desk, 750 
University Avenue, Madison, Wisconsin 53706, phone: 
608/262-3712. 
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Th» la^leaenf tlon of Cow^uf r Ttchnology 



In a Sptcial Educat <on/CH n< cal Sttting 



By Rita H. Lathivay 



Abstract 

This paper presents considerations that should be made 
when implementing computer technology in special 
education and clinical settings. Areas of consideration 
are grouped into administration, in-service, and support 
service applications of computerized systems. 



Th» lwp1» w« nt«tlon of Coapuf r Ttchnolog^ 
In • Spoclal Edu cat ion/Clinical Sott Tng 

By Rita N. Lashivay 

**Effoctlvo planning for al croeoaputor 
Wo*vo all hoard tho tora. Yot, what does It 
aean to thoao of us serving tho needs of the 
disabled? Hom can ive plan effectively; and 
aore laportantly «hOM can tve support a micro* 
coaputor project once lapl eaented? These 
concerns have been expressed by all who have 
undergone the exper fence of I ntroduci ng 
coaputers to c»'Jssrooas and/or Intervention 
prograaA. The folloivlng pages will serve as 
a guide thru lapleaentatlon and beyond. 

For purpose of clarification, mo will 
discuss lapleaentatlon strategies as thr«e 
aajor cetenor^^s - «dal nl strati ve responsi- 
bilities. In-service topics, and support 
services: 

' « *daln lstr atrye_Responslbnitles 

A. Plannin g. 1. Clearly define the adaln- 

Istratlvo goals and objectives. Review 
the population and deteralne a phase-In 
approach best suited to your needs. 2. 
Deteralne the budgetary requirements for 
each phase of the project. 3. Identify 
aval1ab1t> resources, e) Consider staff, 
parents, local high school coaputor clubs 
and area colleges as "people resources", 
b) Funding resources Include local found* 
atlons, state agencies, etc. Research the 
history of grants previously awarded and 
write for guldel Ines. Parent associations 
and losal clubs aey also be wliling to 
organize fund raisers for equlpaent. 

B. Orga nization . 1. Include In the budget 

a coaputer coordinator aho nlll be res- 
ponsible for the organization and laple- 
aentatlon of the project, as well as the 
on-going support necessary to ensure Its 
continued success. 2. Organize a series 
of In-servlces prior to Installation to 
Introduce steff to the role coaputers can 
p!ey In their teaching/therapy enylron- 
aent. 3. Consider the equlpaent location 
or rotation scheduler. Be prepared to be 
flexible. What Is an appropriate schedule 
during the early aonths aay not be a'ipro- 
prlate later on. If It Is necessai>y to 
rotate, consider lapleaenting a policy of 
aandatory turn-taking by all teachers. 
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$u|»port th« clattrooa t«ieh«r dtirVng th« 
•arly tttgtt by accoapinylng th9 eoaput«r 
Into tht clattrooa and doaonttrating one- 
on-ono and group actlvltlot* Onco tho 
toachort aro fooling eoafor(tab1# with 
utOy tho tdhoduling can utuaTlx to turnod 
ovor to thoa to orchottrato* 

C. Control* 1. Sot tho guldollnot for appro- 

prlato uto of hordwaro <iind softciaro* a) 
Know whoro tho oqul^atnt It at all tiaot* 
Ettablfth tign-out procodurot for tho bor- 
rowing of toftwarOy twltchot, otc*| and 
ovornlght oqulpaont uto by ttaff* (Chock 
your Inturanco covorago). b) Sot a foraal 
^cOt^y policy** and bo turo that ttaff (and 
parontt) aro anaro of It* 2. Ootoraino 
tho aothod of ovaluatlon for aoaturing 
tho ftuccott of tho projoct* Not only will 
a t.MCCottful firtt yoar torvo at aotlva* 
tlOi »but It will alto bo tho JuttI f I cation 
for Phato 11. Evaluation will holp to tar- 
got In on ttrongtht and, aoro laportantly, 
noalenottot which nood to bo sddrottod* 

D. Coaaltaont* 1. Ono of tho aott laportant 

adialnSntratlvo rotpont I bl 1 1 tl ot It doaon- 
ttratlng coaaltaont to tho projoct* a) 
ttrong loadorthip It rolnforcing* b) TIao 
aado avallablo for ttaff In-torvlcing do* 
aontitratot tuppo.r. of tho project* 

1 1 * ltt*Sofvlco Toplct 

A . Conoral l n.tr p duct lon to tho Projjoct* 1 * 
Idontify goalt and objoctlvot In terat of 
what tho projoct hopot to accoapllth and 
hOH* 2* Idont.'fy rolot and how all will 
contrlbuto to Itt tuccott* 

B* Hardiiaro Rovlow* 1* Covor toralnology* 
2* Allow ttaff to partlclpato In tho 
attcabling of tho oqulpaont* Handling of 
flranaro cardt» otc* will holp to ovorcoao 
tho foar of tochnology* 

C* Oporatlon Rovlow* 1* Caro of oqulpaont, 
dltkt» otc* thould bo taught and pottod 
noar workttatlont at a roal ndor * 2 * 
Coaaon procodurot and coanandti, tuch at 
Initializing a dltk» tavlng, copy1ng»otc* 
thould bo taught* It It not nocottary to 
aako prograaaorA of ttaff, but rathor 
coaf ortabi o utort of tho bat I ct * 

P* Softiiaro Ro vlow. 1* Evaluato oil toft- 
waro ontoring tho agoncy or tchool for Itt 
appropri atonott for tho population on whoa 
It will bo utod* Involvo tovoral poopio. 
If pottlblo, in thit procott* Nany good 
ovaluatlon forat aro ava'lablo which can 
bo utod at a rotourco In tho dovolopaont 
of Mooting prograa critoria* Educato ttaff 
In thIt procott* Although toao aay not bo 
diroctly Snvolvod fn tho foraal ooftwaro 
ovaluatlon} thoy do nood to bo awaro of 
tho procott of toftwaro toloctlon and 



utillxo thoto tochnlquot In chooting appr- 
oprl^'O toftwaro for thoir noodt* Encour- 
ago ttaff to rovlow and bo faalllar with 
toftwaro prior to uto with a ttudont or 
clloiit* 2* Arrango with a local vondor or 
tchool to trorrow fsftwaro of varlout 
lovolt for a doaonttratlon and handt-on 
oxporlonco prior to tho ordoring procott. 
At a prol nttal 1 atlon ln*torvlco. It torvet 
dt a tignlflcant 'jotlvator and provldot 
prolfalnary training In toftwaro ovalua* 
tlon and utago* 

E*A daptlvo P or I ph oral t * 1* Doaonttratlont 
of tpooch tynthotlzortfOxpandod koyboardt, 
twitch Input, otc* can bo protontod at an 
ovorvlow of avallablo dovlcot to tpur In* 
torott* 2* Roaooibor that oxportlto can 
only bo dovolopod with oxtontlvo handt'on 
oxporlonco In aach topical aroa* Bo pro^ 
pared to aako a tubttantlal tiao Invott- 
aent* 

I I I ^ Supp ort Sorvlcot 

A* Ettabllth a library of coaputor-rol atoJ 
artlclot and publlcatlont In an accott** 
Iblo location and oncourago Itt uto* 

B* Ettabllth a coaputor coaalttoo ro^ro- 
tontatlvo of all dltclpllnot (PT,OT,ST, 
Toachor,otc*) to tharo In docltlon aak- 
Ing and Inforaatlon dlgtoaln^tlon* Th5£ 
coaalttoo thould Includo building, floor, 
wing, or group roprotontati vo - whatevor 
It appropriate to relate to the cbnputor 
coordinator the particular coaputor needt 
In their treat* 

C «Off er O n-floing Training and Support* 1 * 
Group tettlont thould bo Halted to two 
portent per coaputor whenever pottlble* 
Handt-on tIao thould be eaphatlzed* With 
three or acre per coaputor, the aott re- 
luctant (and needy) utually do not get a 
turn* 2* Individual tettlont are utually 
nocottary In advanced training for perl- 
pheralt or diagnottic toftwaro** The newly 
trained porton then becoaet a retource to 
other ttaff In need of training* 3* Dev- 
elop (and update periodically) toftwaro 
llttlngt for ttaff* a) A lltting of toft- 
ware which It readily available thould In- 
clude pre-requltlto tklllt* b) A toftwaro 
lltting by tatk will enable the profett- 
lonol to deteralne which piece of toftwaro 
cnrretpondt to the tpeclfic cognitive 
tklll currently being developed* ThIt 
can alto develop Into a clattrooa activity 
toftwaro 1 Itt* 

At thIt point, I would Ifke to take a few 
aoaentt to expand on tho laportance of 
coaputor accett attettaentt* They are In- 
deed a contributing factor toward tho 
tuccott of the projoct* It It ttrongly 
rocoaaonded that a teaa tttottaont bo done 
a ainlaua of once :^or yoar on all ditablod 
ttudentt In tpoclal education prograat* 
Roattottaont allowt different teaa aeabert 
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to approach a problon caia with a naw out- 
look. Again, ths teas approach (physical 
tharapitt, occupational tharapl tt.tpatch 
thariiplst, taachar, coaputar coordinator, 
whan avallabia) It Important In dataraln- 
Ing body ind twitch potltlont, cognltWa 
ability, approprlffta toftwara, ate. 5lnca 
It It axtraaaly difficult for ona parton 
to kaap abraatt of tachnoVogy, **brc1n- 
ttoralng" atturat that tha c1 lant/t^udant 
will raap tha baivafitt of poolatf know 
1 adga. 

Incorporation of coaputar ute Into tha lEP 
can ba a^factlvaly accoapMthad by writing 
a tpaclfic goa1» 1a«»1attar racognltlon, 
and ttating that tha coaputar will be 
utilized at a tool to achieve the goal. 

Ultimately, the tuccett cif the project It 
highly dependent on ttaff attltudetp A 
friend and colleague It fond of taying 
that coaputert are ""technology looking 
for a purpote**. Ve, at prof ett lonal t , 
thould be coaaltted to providing that 
purpotr by coabfning our effortt to terve 
the tpeclal needt of the disabled. 
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AppleWorks for the Special Education foacher 



Daniel Paulson, EdD 
University of Wisconsin-Stout 



Abstract 

This presentation will explore some 
of thi» possible ways a special 
educator could utilize integrated 
software packages. Integrated 
software packages have been developed 
for business which combine word 
processing, data management, and 
spreadsheet functions into one 
program. These integrated software 
packages are designed to be easily 
used, yet have a great deal of 
versatility and depth. Special educa- 
tors are struggling to apply the 
microcomputer to help with instruction 
and management in the special educa- 
tion classroom. It would be logical 
to utilize a tool in education which 
has become so popular in business. 



A microcomputer can be found in 
virtually every special education 
classroom these days, presenting a 
special challenge for the special 
educator. Microcomputers have 
revolutionized so many areas in 
business and industry. It would 
appear that in educatior* the micro- 
computer presents great promise. But 
this promise is also the challenge to 
make use of this technology in 
providing and memaging effective 
instructional progreuns for handi.capped 
learners. The applications are open 
to the imagination and would include 
utilization of the microcomputer in 
direct instructional activities, 
teacher utilities such as instruc- 
tional materials development, storage 
and retrieval, and data management 
such as lEP information, grades, and 
other daily measurements, 'ilie 
development of these applications 
will fall heavily upon classroom 
special educators. The sudden recent 
proliferation of microcomputers in 
special education has created a 
situation where most special education 
teachers have had their microcomputers 
^or less than three years. This 
means that special educators will 
have to learn how to utilize this 
technology by themselves. If special 
<^ducators are to take the time, 
effort, and initiative to learn how 
to utilize and apply this technology 
in their classrooms, then perceived 
payoffs will have to be immediate and 
significant. By borrowing successful 
applications of the microcomputer 
from business, special educators may 
realize some immediate rewards which 
will facilitate further utilization 
of this technology in the classroom. 

The obvious application of micro- 
computers in special education is in 
direct instructional applications. 
These BTB in the form of drill and 
practice activities, tutorial activi- 
ties, simulations, problem-solving 
activities, and composition through 
word processing. Unlike a lot of the 
early microcomputer utilization in 

education, very little instruction in 
programming languages other than logo 
will be foxind in most specie^, educa- 
tion classrooms. Most of these 
applications will involve specific 
purpose programs such as drill in 
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nath facts, or word recognition 
drill. A fairly large nx^er ^f 
these specific purpose pjrograma will 
have to be purchased, xx^ VilX take 
time before special educ^^ors vm be 
able to develop a softvaiT® lili'^ary of 
sufficient size to make ^^<ten0i.ve 
utilization of the microC'O^Put^r in 
in"4truction. Evaluation of instruc- 
tional programs will als^ be 9 major 
problem for the special ^<2ucatOr in 
this area. 

There are a significant DUmbet of 
programs available which 9Qner^te 
instructional materials 0^ support 
materials. \ typical ex5^Ple ^f this 
kind of software is one t^at ^Qnerate5 
arithmetic problems and p'^'intd out a 
worksheet of arithmetic problems. 
Another example is a test 9eri0^ating 
utility which automatically 80^s up 
text in test format. The'^^ 
appearing other kinds of i^tixity 
programs for teachers suc^ as 9rade 
books, lEP generating pro9^a]|i0r test 
score analysis programs, Md special 
prograuns to plot daily measurement 
data on semilogarithmic c^ar^^. 

Out of the business applications 
field comes three sophisticated types 
of software: the word pr^^es^o^^ the 
file-hamdling progrzuns, a^^ '^he 
spreadsheet programs. Tb^ evolution 
of these three microcomputer ep{>lica^ 
tions has led to the inte^^tiot). of 
these functions into one ^^ftv^^e 
package so that compatibility o^ 
functi^'^n wd information ^Quld be 
greatly enhwced. 

A word-<^processing progreun '^urxi^ the 
computer into a very vers^^ile typing 
emd composition aid. Hor^ pro^^ssors 
handle the composition an^' editing of 
text on a monitor screen ^^thef than 
on paper. This allows th^ teacher 
emd student to create tox^* coOect 
or modify the text, save, ^d retrieve 
the text all quite easily/ A ^^cber 
could utilize a word-proc^^sin? 
program to generate study 9uid^, 
tests, worksheets, langua^^ exp^ience 
reading materials and oth^^ instruc- 
tional materials. The ma^^^ pf^blev 
with word processor utilisation in 
special education is with ^eybo^rd 
skills. Most of the a^va^^'^ge^ of 
word processing aris lost tb^ 
student ox teaser cannot ^pu^ text 
with some proficiency. T^P^g 
tutorials have been develt^P^d vrl^icb 
are quite effective at imi'^ovms 
keyboard skills. 



Data management applications have had 
more extensive use in business and 
research. Business has fostered 
software development in file-handling 
and accounting functions. In the 
file-handling area, software has been 
developed which allows for the entry 
of information on records in fields 
which can be scanned and manipulated 
in a variety of ways. For example, 
files can be arranged in alphabetical 
order based upon any field selected 
such as name, program, parent's name, 
teacher's name, or school name. 
Records can also be arranged in 
ascending or descending order if the 
field has a numerical entry such as 
age, dates, number of hours in a 
program, or credits earned. Records 
can also be scanned and selected for 
a special list based upon criteria 
for one or more fields of information. 
The number of fields from which 
selections can be considered is the 
true test of power for data-management 
software. Thus, if the teacher 
weinted to have a list selected out of 
a group of records of all the students 
whose lEP's were up for review during 
the month of March and who were in 
the 9th grade and were bom in the 
month of January in the year of 1970, 
the data-management program could be 
used to quickly select all records 
which met those criteria if thut 
information was contained in readable 
fields. 

Another name for a file management 
program is a data base. Data bases 
cw be used for a variety of student 
emd program applications. Secondary 
special educators could use it to 
help monitor students in mainstream 
classes. Class schedules can be put 
in a data base with the name of the 
subject, teacher's name, and grade 
average in separate fields. Then 
periodic progress reports cem be 
generated by selecting those records 
with poor grades eind merging the 
teacher "s name with a progress report 
form from the w^^rd processor. 

Another use for a data base is in 
matching students with appropriate 
Instructional materials and activi- 
ties. A teacher or group of teachers 
could design a materials euTd activi- 
ties classification system according 
to the skill objectives, ability 
level, input and output modalities, 
or motivational factors. With all 
the relevant factors about instruc- 
tional materials listed as a field, 
the teacher could then use the data 
base to select 2Ql the materials and 
activities stored in che system 
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appropria'ce for a particular need. 
The teacher wduld then choose what 
he/she wanted to use and also enter 
into the system the results for 
future reference. A system like this 
is not new but the ability for "home 
grown" curriculum catalogues is what 
makes this application of data bases 
interesting. 

this same kind of application could 
also be used in note-taking and study 
skills. A student could establish a 
data base for a mainstreeuoed class 
which requires note takin? in which 
the records become major concepts 
from the notes. The fields could be 
built to contain specific information 
supporting the main ideas. The 
system would be similar to an outline 
with Roman numerals and capital 
letters as the main record identi- 
fiers. Tlxe lower-case letters and 
Areibic numerals in an outline would 
then become fields in those records. 
Studying lor a test would then become 
a matter of scanning the records 
trying to recall what information is 
In each field. The student could 
then examine those fields when recall 
is weak. A teacher could then keep a 
composite field from year to year 
with a comprehensive set of notes for 
mainstream classes. These could then 
be used in various ways to help 
students with note-tuJcing skills. 

Another data-memagement prograv that 
was developed for business applica- 
tions is the spreadsheet. This type 
of software was developed as an 
accounting euid forecasting tool for 
business managers. Spreadsheets 
primarily deal with numeric data and 
can easily perform calculations on 
nu^ibers contained in rows and columm?* 
Spreadsheets can be set up easily to 
perform sums and averages on rowe or 
columns of nximbers. They are also 
capable of doing sophisticated 
calculations with the nxambers in 
these rows emd columns even to the 
point of making logic decisions like 
if-then^. Spreadsheets could have a 
variety of functions in token econo- 
mies. Keeping track of tokens with 
debits and credits is simple with a 
spreadsheet . 

Spreadsheets can be very easily set 
up for grade book applications. 
Daily test or performance data can be 
entered for each student. In this 
setup the students* names would be 
listed in the left-most column with 
coltimns to the right holding each 
day's grade. In a nine-week quarter, 
the 47th column would have a summing 



function entered which would total 
the points earned for the quarter. 
Column 48 could have an averaging 
function which would automatically 
average the daily points for the 
quarter. Minimum and maximum points 
earned in a day coulC be displayed or 
the spreadsheet could assign a letter 
grade based upon the teacher's 
spec i f ic a t i ons . 
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VOCATIONALEVALUATION UPGRADE PROGRAM 



DAVID TRAVER. M.S., CVE 



ABSTRACT 

The Vocational Evaluation-Upgrade Program 
(VE-UP) was necessitated by the massive amount of 
paper generated in the traditional vocational evalu- 
ation process. IBM compatible personal computers 
were used in conibination with readily available 
business software to manage cases with improved 
services to the community, and significantly reduced 
costs. 

As a result of VE-UP, case management pract- 
ices have changed dramatically. During the evalu- 
ation process, the Evaluators enter basic client 
demographics, test scores, observations and recom- 
mendations. At the end of the evaluation a final 
evaluation report, staffing report, case notes, ter- 
mination letter, and related documentation is pre- 
pared automatically. 

Benefits include expansion of the scope of 
services, reduced evaluator stress, and better service 
to referring agency's. Over ^00 reports have been 
written in the new format and the response has been 
unanimously positive. Counselors are especially 
happy with the report turn-around time and the easy 
reading format. 

This project was partially funded through a 
grant by the Milwaukee Foundation^ and was recog- 
nized by Goodwill Industries of America as the 
Outstanding Rehabilitation Program of the Year in 
1985. 



INTRODUCTION 

Goodwill Industries, Milwaukee Area, Inc. has 
been a community service agency for over 65 years, 
providing a full range of rehabilitation services to 
disabled and disadvantaged citizens of the Milwaukee 
metropolitan area, Milwaukee Goodwill's vocational 
evaluation program has provided quality assessment 
services for physically and mentally disabled individ- 
uals for more than 15 years. In the past 15 years 
Goodwill has performed over 7,700 vocational evalu- 
ations. In 1985, over 700 individuals we'*e evaluated. 

The majority of clients are referred for services 
by the Wisconsin Division of Vocational Rehabilitation. 
Other users of vocational evaluation include the 
Social Secruity Administration, Insurance companies 
(worker's compensation). Veteran's Administration, 
and Milwaukee County's programs serving the devel- 
opmentally disabled and mentally ill individuals. 

A project, the Vocational Evaluation - Upgrade 
Program (VE-UP) was necessitated by heavy client 
flow, and massive amounts of paper generated by the 
evaluation process. The goal was to increase the 
quality of the one to one evaluations, and to reduce 
the time and paper work associated with psychometric 
and work sample testing. It was also necessary to 
address the overall case management and final evalu- 
ation report development with the same purpose, to 
create more time for meaningful one-to-one cvalu- 
ator/client contact. 

In the Fall of 1983, a commitment was made to 
computerize the evaluation department. An impor- 
tant feature of this project was that all computer 
programming and software development was com- 
pleted by vocational evaluation staff, and when 
possible, inexpensive and readily available business 
software was used! to keep costs to a minimum. 

As the project developed, it Necame clear that 
it involved two phases, the development and imple- 
mentation phase, and an expansion phase. The first 
phase lasted approximately one year, and the second 
phase is still in progress. 

Phase One - Development and Implementation 

Paper Work Reduction 

Before implementing VE-UP, the final evaluation 
report turn-around time was frequently sited as a 
problem ar^^a with our major customer - the State 
Division of Vocational Rehabilitation. Reports were 
long and sometimes incomprehensible to non-evalu- 
ators. Reports included several dozen pages of check 
lists describing the client's vocational performance, 
often written in terminology developed by the Depart- 
ment of Labor and work sample system manufact- 
urers. 

When asked for input, the referring counselors 
said ihey wanted reports that were on-time, short, 
and which clearly outlined the client's assets, limi- 
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tat-ons, and vocational recommendations- The 
counselors already knew the client's social and work 
history, and were not interested in pages of check- 
lists. 

Goodwill purchased the Nutshell Data base pro- 
gram to reduce the amount of time required for 
report development and case management. This is 
an extremely easy to use data base program for the 
IBM-PC. Nutshell was adapted to handle all reporting 
functions involved in evaluation caseload management. 
The Nutshell program is a clever combination of data- 
base JTianagement and word processing, and cast only 
$!00. It was purchased "over the counter" at a local 
computer supply store. 

As a result of VE-UP, case management practices 
have changed drc atically. During the evaluation 
process, the evaluators enter basic client demograph- 
ics, test scores, and observations, on an on-going 
basis. At the end of the evaluation, the Nutshell 
program automatically sorts all original entries made 
by the evaluator and creates the final report, staffing 
report, case notes, letter to the client^ and related 
documentation, as required. 

A decision was made to implement this project 
on the IBM-PC and IBM compatible computers rather 
than the IBM System 38 mainframe computer owned 
by Milwaukee Goodwill. The rationale for this deci- 
sion included availability of software, user control, 
response time, and development speed. The IBM 
System 38 utilizes RPG-2 and RPG-3 languages, and 
no vocational assessment software is available in 
these codes.. Software such as Nutshell, Lotus 1-2-3 
a mathematical spread sheet, (iwhich is great for 
norming work samples and budgeting) and word pro- 
cessing programs, were inexpensive and readily avail- 
able for the IBM-PC. Similar programs for the larger 
IBM mainframe System were very expensive ana use 
large amounts of machine capacity. The evaluation 
deparmtnet staff quickly became comfortable mana- 
ging the more user friendly IBM-PC. The evaluators 
knew where their data could be found at any time, 
and did not need to learn mainframe languages or 
operating systems to initiate the project. 

The purchase of the IBM-PC printer and software, 
as well as all testing equipment was supported 
through a grant from the Milwaukee Foundation. 
This generous gift was the result of a proposal to the 
Milwaukee Foundation which outlined the project and 
requested $15,000 for equipment and development 
costs. 

Amplification of Vocational Testing 

Milwaukee Goodwill provides tc, d^y vocational 
assessments to approximately 700 individuals per 
year. Assessments include Two days of work sample 
and psychometric testing followed by eight days of 
situational assessment in occupational areas such as 
clci icul, electronic assembly, food servlre, custodial, 
commercial laundry, and bendi assembly. At the 
start of the project, three evaluators handled this 
case load with clerical support for intake, billing and 
work processing only. VE-UP attacked the cumber- 
some process of laboratory assessment by replacing 
many of the Valpar and J.E^V.S. work samples with 
tests that were administered quickly, dnd often in 
groups, and quickly scored hand or by computer. 
These tests included the GeneraJ Aptitude Test 



Battery, the McCarron Dial System, McCarron Dial 
Street Survival Skills, Nelson Reading Skills Test, and 
the Wide Range Achievement Test, Revised, Level 
Two. 

Following the purchase of a IBM-PC, and after 
considerable research, two vocational testing systems 
were purchased: the McCarron Dial and the General 
Aptitude Test Battery. The McCarron Dial was in- 
tended for assessment of individuals with sensory- 
neural impairments, mental retardation, or related 
disablilities. The General Aptitude Test Battery was 
selected for its ease of administration and powerful 
normative base. 

The McCarron Dial company supplied computer 
programs to interpret and generate a written report 
on the IBM-PC. The General Aptitude Test Battery 
required some software development utilizing the 
Lotus 1-2-3 spread sheet program. This writer 
created a computer program that scored the G,A.T-B. 
and listed appropriate job classifications selected from 
66 Department of Labor Occupational Aptitude 
Patterns. Goodwill evaluated other computer assisted 
assessment systems and software packages, but de- 
cided against them due to their apparent lack of 
relevance to the population served, poor normative 
bases, and frequently excessive price tags. 

McCarron Dial and General Aptitude Test Battery 
results are analyzed by computer the same day the 
tests are administered, and extensive interpretive 
reports are available to the evaluators immediately. 
This facilitates updating of meaningful vocational 
evaluation plans, and more efficient use of the limited 
ten day evaluation period. 

Phase Two - Expansion 

Demand for "Time on the Computer" 

Demand for access to the original single "evalu- 
ation computer" was unexpectedly strong. The daily 
report development activities of three evaluators 
required more time than was anticipated. New re- 
quests for computers services were frequent and 
several new projects were undertaken. Goodwill's 
Community Employment Program took the McCarron 
Dial system "on the road" and tested residents in a 
local nursing home. Reports for each of these assess- 
ments were produced on the evaluation department 
PC. Also, an evaluation program was developed by 
Goodwill at the Milwaukee County House of Correc- 
tions, and over 70 G.A.T.B.'s, and dozens of McCarron 
Dials were administered each month. 

A new problem had developed - insufficient avail- 
ability of computer time. To solve this problem, two 
additional computers and printers were purchased, 
and an optical scanner was obtained from National 
Computer Systems to machine score the G.A.T.B and 
the Interest Inventory. 

After considerable shopping, two Leading Edge 
Model-D, IBM compatible computers were installed 
in evaluator offices. These machines were loaded 
with all available memory (6^0K) and har^; disk stor- 
age systems. Dot matrix printers were also provided 
for each machine. 

The National Computer System scanner was 
selected sloely on the basis of the availability the 
V.IP. report development system. The scanner reads 
the original answer sheets, eliminating manual input 
of raw scores, and the V.I.P. software analyzes scores 



and interprets the G.A.T.B. and the United States 
Employment Service Interest Inventor) Using this 
software, the computer generates a comprehensive 
report which includes aptitude patterns, interest 
levels, and relates the two in an understandable 
fashion. 

With the addition of this new equipment, expan- 
sion of the scope of services was feasible. For 
example, Milwaukee County has over 12,000 individ- 
uals receiving Gerneral Assistance due to unemploy- 
ment and poverty. In October and November, 1985, 
for employment counseling purposes, 370 individuals 
were screened with the use of the G.A.T.ti,. This 
testing was performed without adding staff and 
assistance* 

Appraisal of the Effects of the Program 
Evaluator Reaction 

One aspect of the VE-UP program that could no: 
be predicted was the reaction of the evaluators to 
the new process. There were significant changes in 
tests, documentation, report develojMtient, and 
reporting style plus overall day to day procedures. 

Through careful planning, attention to training 
and demonstration, the conversion process went 
smoothly. One staff member, a vocational evalu- 
ator with 20 years of experience, comented, "(the 
computer) is the best thing to happen here in 20 
years". 

Planning included months of preparation. All 
evaluation forms generated by computer were, 
whenever possible, exact impages of their hand- 
written predecessors. There were discussions with 
evaluators andother staff about the logic of the 
new report formats, and their suggestions were 
followed. Variations in the formats were permitted 
for each evaluator, allowing personalized evaluation 
report formats. 

Training began with the evaluator expressing the 
greatest fear of computers. The commercial tutorial 
program provided with the Nutshell program was 
used, and sample reports were developed and cor- 
rected. After successfully handling several cases, 
this evaluator then trained the other evaluators. 

Demonstrations of the program, and of the 
computer, added to the smooth transition for the 
other evaluators. They were not only told about the 
advantages, but were shown, by one of their peers. 

Customer Reaction 

Evaluation is a service, not a tangible product. 
However, there is one durable result of an evaluation 
the written report. In effect, the report is the 
"product" purchased by the referring counselor. 
Marketing the new report format was much easier 
than expected, and the response was gratifying. 

As requested by the referring counselors, a two 
page report is now developed and available to the 
counselor at the time of the staffing. Long narra- 
tives citing client social history and demographic 
information are no longer provided. There are no 
check lists, and, the reports are easily understood 
by non-vocational professionals, the clients, and the 
concerned family members. 

Over '^OO reports have been written in the new 



form and the response has been unanimously positive. 
Counselors are especially happy with the report turn- 
around time, and the easy reading format. 

Fiscal Impact 

Improved performance was measured in case 
management tasks, and in the quality of assessment 
accuracy and feedback to the client. Readily avail- 
able business software, use^i without adaptation, 
resulted in a significant cost savings, and provided 
a powerful and flexible ciovelopment base. 

Before implementing th'r project, a twelve month 
study revealed that final vocational evaluation re- 
pons were ready for mailing to the referring coun- 
selor )^ working days after the final evaluation 
st^ifiing. Cost for report development included an 
average of 1.5 hours of evaluator report development 
time (including test interpretation), .5 hour typing 
time, .25 hour re-write and proofing time, and an 
additional .5 hour re-typing. Two photocopies of 
the report would be made, and the original would be 
mailed. Average development cost for each report 
was 2.75 hours of staff time or approximately $70.00. 

In addition to the final vocational evaluation 
report other case management paperwork included 
a termination letter to the individual receiving ser- 
vices (in duplicate), an in-house termination sum- 
mary, billing report, and a case note, or $12.50 of 
evaluator time. In 198^^, this process was repeated 
675 times (once for each client) and cost Goodwill 
$55,688.00. 

The report turnaround period has been reduced 
{join 1^ days to 30 minutes. Tinal vocational • 
evaluation reports are now handed to the referring 
counselor at the final staffing. All other paper 
work (case notes, letter, and billing information) 
is generated by the computer as an incidental 
function of the evaluation report process. A typist 
is no longer required, and work is proofed by the 
evaluator as the report is written. A separate 
staffing report is no longer required. Cost per 
report is now only .5 hour of staff time, or $12.50. 
The net result is a cost reduction of over 80% per 
report, to a total of less than $8,500 per year, 
compared to the previous figure of $55,688.00. 

Traditional Valpar and 3.E.V.S. work sample 
administration required one to one testing by three 
evaluators working simultaneously. This testing was 
replaced by one evaluator working with groups of 
eight clients on a rotating basis. This allowed more 
time for individual attention by the other evaluators. 
Weekly testing by one evaluator replaced similar 
one to one testingby three evaluators, and a weekly 
savings of six hours of staff time ($150.00) was 
realized. 

Conclusion 

The experience gained in the VE-UP project has 
demonstrated to management in other departments 
that the use of computers has a place in the human 
services business. We are now involved in the 
development of a comprehensive Management 
Information System which will include multiple 
departments, (Intake, Evaluation, Placement, 
Billing, etc.) and combine the PC and IBM system 
38 environments. 
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The project, funded in part by a donation, has 
proven successful in several surprising ways, and had 
the following effects: 

1. Improved services to the client 

2. Improved customer relations 

3. Increased time spent in professional evaluation 
functions, rather than report writing tasks 

^ Im'^roved evaluator morale 

5. Sigr.ificant annual dollar savings 

6. Simplification of the evaluation report format, 
and reduction in report turn-around time 

7. As a marketing tool, ther eis access to new 
markets, such as nursing homes, correction 
centers, and public assistance agencies 

Summary 

In the past 15 years Goodwill has performed over 
7,700 vocational evaluations. In 1985, over 700 in- 
dividuals were evaluated. 

The Vocational Evaluation - Upgrade Program 
(VE-UP) was necessitated by massive amounts of 
paper generated by the evaluation process. The goal 
was to increase the quality of the one to one evalu- 
ations, and to reduce the time and paper work associ- 
ated with psychometric and work sample testing. 

When commercially available software was not 
suitable, computer programming and software devel- 
opment was completed by vocational evaluation staff, 
and when possible, inexpensive and readily available 
business software was used to keep costs to a 
minimum. 

As a result of VE-UP, case management practices 
have changed dramatically. During the evaluation 
process, the evaluator s enter basic client demo- 
graphics, test scores, and observations, on an on-going 
basis. At the end of the evaluation, the computer 
program automatically sorts all original entries made 
by the evaluator and creates the final report, Staff- 
ing report, case notes, letter to the client, and 
related documentation, as required. 

Benefits include expansion of the scope of ser- 
vices, reduced evaluator stress, and better service 
to referring agencies. A vocational evaluator with 
20 years of experience, commented, "(the computer) 
is the best thing to happen here in 20 years". Over 
^00 reports have been written in the new form and 
the response has been unanimously positive. *^oun- 
selors are especially happy with the report turn- 
around time, and the easy reading format. 

A cost reduction of over Z0% per report was 
realized, a total of less than $8,500 per year, com- 
pared to the previous figure of $55,688.00. 
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VOCATIONAL REHABILITATION ENGINEERING - 
WHAT IS IT? 



LEONARD L. ANDERSON, M.S.E.M. 
LEAH M. ROSS, M.Ed. 



Abstract 

Vocational rehabilitation engineering techniques 
which have been developed through research by 
the Rehabilitation Engineering Center in 
Wichita, Kansas, are described. The majority of 
examples cited are those adaptations designed 
for manufacturing operations. 



Vocational Rehabilitation Engineering 

Rehabilitation engineering is not a unique 
science within the engineering discipline. 
Rather, it is a unique application of 
traditional engineering problem solving 
techn i ques . Vocati onal rehabi 1 i tati on 
engineering all6ws individuals with severe 
multiple disabilities to perform useful work in 
an industrial setting. The application of 
vocational rehabilitation engineering at 
Wichita, by the Rehabilitation Engineering 
Center, has been principally at Center 
Industries Corporation, or CIC. 

Center Industries Corporation 

Center Industries Corporation is the 
practical laboratory in which research is 
carried out. At Center, handicapped persons are 
Integrated with able-bodied employees in 
manufacturing and, where necessary, machines and 
work stations are modified so that handicapped 
Individuals can operate them at a competitive 
rate. This adaptation effort has been the 
responsibility of staff of the Rehabilitation 
Engineering Center. 

Center Industries Corporation has been in 
existence for over 10 years. Most of the job 
modifications that are to be discussed have been 
derived from experience at CIC. The basic 
purpose or philosopy of Center Industries is to 
provide access for individuals with moderate 
impairments to entry level jobs and eventually 
to mainstream Industry, as well as to provide 
access to individuals with severe physical 
impairments to vocational placements which have 
specialized transportation and aide support. 

Available Motions Inventory 

The AMI, or Available Motions Inventory, 
provides the data base for most of the 
engineering modifications designed and 
fabricated at CIC. It provides information 
relative to the upper extremity dexterity in 
individuals, measured In an objective form. The 
scoring system yields both inter- and intra- 
individual ability comparisons. 



The Available Motions Inventory (AMI) is an 
assessment system developed by the Wichita REC. 
It documents residual capabilities of physically 
disabled persons to carry out specific actions 
and activities required for performing work. An 
analysis of an individuaVs set of abilities 
yields a profile of types of tasks which could 
be carried out by that person. In addition, the 
profile defines the modifications which would be 
required to enable that person to operate a 
particular worksite, thus enabling the 
individual to carry out tasks that are beyond 
that person's currently existing capabilities. 

Worksite Modifications 

Two individuals with severe cerebral palsy 
have been enabled to work in a fairly 
sophisticated work environment through 
individual specific task modification. The 
following paragraphs describe the modified work 
stations designed and fabricated for their use. 
Both stations were a part of the same product 
line, one producing a spring-loaded strut to 
support the rear window of a recreation vehicle. 
A beading machine redesigned for the first 
worker was formerly operated by a worker in a 
standing position. The machine was lowered so 
that a handicapped worker in a wheelchair could 
operate it. The actuation levers were fitted 
with air cylinders to allow pneumatically 
powered operation. An electronic timer was 
constructed to control the length of time the 
machine head was engaged. 'A holding fixture 
(Fig. 1) was fabricated to align the tube 
properly during the machine operation. This 
modification allowed a formerly unemployable 
severely disabled person to be employed. 




Figure 1 Tube Beading Machine Modification 
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Figure 2 Three-Axis Crimper 

A crimping machine was modified for the 
second worker's use (Fig. 2). An important 
facet of the redesign is a part feeder which 
designed on the same format as a toothpick 
feeder (Fig. 3). It presented one tube at a 
time to the machine operator. These 
modifications allowed a severely disabled person 
affected by spastic cerebral palsy to operate 
this machine at an economically feasible rate. 





Figure 3 Cylindrical Parts Feeder 

Strut Mne modifications have also been 
made for individuals with less severe 
disabilities. They were designed for frequently 
occurring functional limitations. The 
limitations are those of material handling, 
maintaining proper alignment of parts being 
processed, and control actuation. 

Mounting brackets were attached to the ends 
of the struts by 1/4 inch diameter rod which 
extends through the bracket and strut tube. The 
rod was cut to length and preformed in a sub-- 
assembly operation. The rod and bracket were 
assembled. The assembly was placed in a 
specially designed clamp which held the assembly 
as a sliding actuator moved the rod into 
position beneath the head of the punch press 
(Fig. 4). After the press was actuated, the air 
valve was placed in the reverse position. This 
prevented the operator from l^jving to place the 
assembly directly beneath the machine head. 
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Figure 4 Pin Staking Modification 

One frequently occurring need which is 
found is to adjust the orientation of equipment 
to fit an individual, thus allowing access by an 
individual in a seated position to a worksite 
which normally requires a standing position. 
The following illustrates one such modification. 

One of the more extensive machine 
modifications which was undertaken by 
Rehabilitation Engineering Center personnel was 
to make a rather complex drilling operation 
accessible to a seattd worker. Formerly, the 
operation had been performed only by ambulatory 
persons, ^either able-bodied or mildly 
handicapped. The entire machine was lowered to 
make it accessible. In addition, the work 
surface and machine were tilted away from the 
operator. This made it easier to position parts 
properly as well as giving the operator handier 
access. The machine modifications we' e achieved 
by cutting and rewelding the frame of the drill 
press, as opposed to altering the machine itself. 

The job station was designed for a general 
class of handicapped worker. The operator was 
required to have near normal strength of hands 
and arms, as the part to be drilled was 
relatively heavy, 4-1/2 pounds. The worker did 
not have to perform operations with his hands at 
a rapid rate. This was due to the fact that the 
time required for the drilling operation itself 
was relatively high, 80 seconds of a two-minute 
cycle. 

Before the machine modification was 
complete, a worker was identified to perform the 
operation. His disability was due to his having 
been injured in an automobile accident. His 
primary injuries were to the brain, and he was 
confined to a wheelchair. His strength was 
adequate. Although his rate of performing hand 
operations was substandard, this did not hamper 
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his being able to perform the manufacturing 
cycle at an adequate rate. 

Another frequently occurrring functional 
limitation is hemiplegia, that is, limited use 
of one arm and hand or complete loss of the use 
of one arm and hand. An employee of Center 
Industries was a person with an arm completely 
disabled by accidental injury. He performed a 
variety of operations ably. CIC has two 
numerically controlled "lathes. Although this 
was a highly automated process, there is one 
point at which two hands were required, when the 
part was loaded or unloaded from the chuck. A 
head'-actuated switch was mounted on the machine 
(Fig. 5). It was wired in parallel with the 




Figure 5 Head-Actuated Switch 

regular switch. The one-handed employee could 
use the head switch to open or close the jaws of 
the chuck while he supported the part with one 
hand. An able-bodied worker could also operate 
the machine by swinging the device out of the 
way and operating the machine in the usual 
manner. A second lathe was modified in a 
similar manner. Ths substitution of the switch 
was carried out somewhat differently since the 
chuck was actuated pneumatically rather than 
electrically. 

A 32-ton press was equipped with a two-hand 
trip as required by OSHA (Occupational Safety 
and Health Administration) to prevent an able- 
bodied operator's hand being caught. The 
handicapped employee who was proposed to operate 
this machine had only one functioning hand. The 
task of modifying the machine so that only one- 
handed actuation was required was done with the 
following limitations in mind. The job 
modification was to alter the function of the 
machine only when the specific handicapped 
worker was using it, thus retaining the required 
protection for a two-handed operator. The key 
converting the press to one-handed operation was 
to be kept at all time by the one-handed 
operator, the only person having the right to 
operate the press in that mode. The trip button 
was placed at least 27 inches from any pinch on 
the press bed, considering the OSHA formulas 
which take into account the speed of the press 
head and the time required for the head to stop 
when the button Is pressed (Fig. 6). A variety 
of activities could be performed on the press, 
thus enhancing this individuaVs job security. 




Figure 6 One-Handed Punch Press Trip 

This modification can be utilized for others 
with hemiplegia. A principle of industrial 
worksite modification has been demonstrated, 
that is, that the modification should not reduce 
the access of the able-bodied co-workers to 
performing the task. 

Analysis of motion achieved on the AMI by 
handicapped persons reveals that controlled 
motion with three-dimensional components is 
difficult, especially for the cerebral palsied. 
The following devices allow one- or two- 
dimensional actions to be substituted for three- 
dimensional activity. 

A young woman who is ambulatory but has 
some limitations of her hand function found a 
possible job assignment assembling a nozzle for 
a welding torch. Assembling of the part was 
difficult because it required proper 
positioning. This is essentially an operation 
requiring coordination in a two-dimensiona\l 
plane. 



An alignment tool was designed (Fig. 7) 
which guided the part into position, changing 
the required motion from two to one dimension. 
Initially this young woman was placed on the job 
for a typical probationary period. In a short 
time her performance proved her to be ready for 
additional operations. The lar^^r her 
repertoire of activities, the more job security 
she had. 

A holding fixture enabled a handicapped client 
to position drill in a desired location over 
the work before actuating the tool. The fixture 
consisted of an arm which pivoted horizontally 
about one end. Ordinary drawer guides were used 
for the fixture arm, which allowed the arm to 
telescope in length. A special clamp held the 
drill motor at the end of the arm (Fig. 8). 
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Figure 7 Alignment Tool 




Figure 8 Drill Alignment Fixture 

A research project was undertaken to explore 
the possibility of assigning most of the 
physical motion of an industrial task to a small 
robotic arm, and decision-making functions to a 
person with physical limitations. A specific 
task was identified at Center Industries, that 
of tinning or coating leads of mall electronic 
components with solder. The Microbot, 
manufactured by Microbot, Inc., Mountain View, 
CA, wart chosen as being functional and within 
the economic limitations of this project. The 
operator's responsibility was to place the 
component in an appropriate location to be 
picked up by the robot. For axial lead 
components, one lead of the component was 
dipped, the part was turned end-for-end so that 
the second lead could be tinned. Axial lead 
components of various sizes were processed by 
the disabled operator, utilizing the robot. 

Some persons with severe multiple 
disabilities are quite adept at quality control 
or inspection types of task. A mirror placed in 
an appropriate location enabled an inspector to 
soe the digits on license plates, manufactured 
at CIC, in normal order. A desk area was 
provided for* a list of required tag numbers for 
comparison. An air jet provided the capability 
of ejecting a particular plate from the 
production line. It was actuated by a single 
large push-'button switch placed near the 
inspector. If the inspector perceived a major 



malfunction in the press operation affecting all 
tags, she could actuate another button whiO 
would shut down the embossing press operation 
until the malfunction could be analyzed and 
corrected. 

A final inspection was made of the license 
plates for sequence of numbers and quality 
control. A particular individual has worked at 
this station throughout the production of 
license plates at CIC. He is severely 
physically handicapped, has adequate eye sight, 
good judgment, and is very conscientious. When 
he first worked at the inspection, his flailing 
due to cerebral palsy was so severe that the 
engineers built a stall so he would not kick the 
conveyer. As he became accustomed to the work, 
the flailing ceased, and the stall was removed. 

Another very fruitful area for job 
modification accomodation is clerical or 
knowledged based work. The seated nature of 
clerical work makes it compatible with many 
wheelchair users. A young woman who had been 
injured in a motor vehicle accident came to 
Center Industries with an ambition to be a 
receptionist. She had little training for such 
a job. She received on-the-job training from 
Center's clerical staff and has turned out to be 
a very satisfactory employee. Some relatively 
minor modifications were made to enable this 
young woman to perform her job. A desk-level 
switch was designed and built to replace the 
standard foot control for the dictaphone. The 
copy machine was lowered so she could operate 
it; six inches were cut off the l*»gs of the 
machine. 

Some modifications seek to alleviate other 
than physical limitations, that is, cognitive or 
perceptual impairments. The following is an 
example of such a modification developed for 
CIC's license plate manufacture. Separate dies 
must be loaded for each digit of each license 
plate. The employee who first performed this 
job was relatively able-bodied but aphasic from 
head injury. A digital counter was designed to 
monitor the next die to be loaded. It was 
placed where it could be readily seen by the 
operator. One of the by-products of this 
operation was that the aphasic employee learned 
his numbers in sequence again. Able-bodied 
operators also benefitted from using the counter 
to keep track of the required dies to be loaded. 

One of the responsibilities of the 
Rehabilitation Engineering Center is to support 
a handicapped person placed in an employment 
setting by responding to problems that arise 
after placement. A young man with cerebral 
palsy achieved a mainstream job placement in a 
large medical center in Wichita. He worked as a 
grounds maintenance man. The employer felt that 
it might be dangerous for the cerebral palsied 
employee to operate powered equipment. As the 
employee expressed it, the restriction made him 
feel handicapped. Engineers inquired into the 
matter and proposed equipping a power mower with 
a "dead man" switch. This consisted of a 
bicycle hand brake lever which would spring open 
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Figure 9 "Dead Man" Switch 



when pressure was released, thus grounding the 
electrical system and cutting off power to the 
engine (Fig. 9). This was connected to the low 
voltage coil circuitry on the mower. 

Another problem arose when the employee 
found it hard to operate outside water faucets 
equipped with only a square shaft. The tool 
provided by the employer did not allow for 
sufficient leverage to be applied to operate the 
faucets. A "cheater bar" was designed with two 
sizes of square holes in the faucet tool (Fig. 
10). Both the faucet tool and the "cheater bar" 
were provided with carrying lanyards. With 
engineering assistance, this employee was 
enabled to carry out a full range of maintenance 
activities. 
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For many adults with an acquired 
disability, their first choice for an occupation 
or a job is the one that they had before their 
illness or injury. This is particularly true 
for a person who has been the primary manager 
and worker on his own farm. 

One such farmer had a stroke which left him 
hemiplegic, affected on the left side. One of 
the things that he wanted to do in his 
rehabilitation process was to get up on his John 
Deere tractor and do some work again on his 
farm. The barrier to this farmer's access to 
the tractor was the wide placement of the steps. 
Limited strength and ran^e of motion of the 
affected left leg prevented his climbing the 
steps to the tractor seat. The farmer's own 
welding equipment was utilized to make the 
alterations- Additional steps were fabricated 
and attached to the side of the tractor. The 
added steps were then painted John Deere green. 
Two principles of job site modification have 
been demonstrated: 1) the engineer usually 
needs to observe the actual workplace to develop 
appropriate changes and 2) the alteration should 
be as simple and unobtrusive as possible. 

Timing was very important in this instance. 
The farmer was eager to return to his accustomed 
work, and the Vocational Rehabilitation 
counselor sought the assistance of engineers to 
perform the worksite modifications. This was 
done outside the domain of the Rehabilitation 
Engineering Center grant, on a fee-for-service 
basis, utilizing techniques which have been 
developed within the REC research. A simple, 
straightforward change rendered a man ^ind 
machine operational again. 

Conclusion : 

Persons with disabilities can be enabled to 
perform work that is satisfying to both the 
worker and the employer by application of 
vocational rehabilitation engineering. 
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PERSONAL COMPUTER ASSISTED VOCATIONAL EVALUATION (P-CAVE) 
Counselor-Friendly Software 
IBM-Compatible 



Marilyn Tuck, CRC 



In an age of technological miracles, 
electronic ad nances are all too often 
limited in their utility in rehabilita- 
tion applications. The primary culprits 
seem to be the expense of the technology 
and the whizgadgetry of the devices, as 
both frequently exceed the parameters 
within which rehabilitation facilities 
and counselors customarily work. 

P-CAVE is IBiM-compatible software 
which searches th*. entire DOT database 
of 12,375 job titles in minutes, pro- 
ducing a wide range of options for even 
the most severely limited, lower- 
functioning clients. Each job title is 
described by DOT code, GOE code, SOC 
code, GATE aptitudes, physical demands, 
environmental conditions and GED levels. 
P-CAVE is state-of-the-art technology 
with sleek, sophisticated, elegant 
programming, but is also eminently prac- 
tical. It was designed by a practicing 
counselor for use by counselors and has 
utility in litigation evaluations as 
well as more routine evaluations. 



In recent years, technological 
advances and electronic whizgadgetry 
have become sc commonplace in rehabili- 
tation that responses to new equipment 
or concepts are often, "ho-hum. . 
When the latest bit of magic is trotted 
out, it is often a) too expensive for 
most facilities, b) too technical for 
most counselors, or c) both. 

At last! There is a technological 
advance iz^ rehabilitation that is both 
eminently practical and very affordable! 

The Personal Computer Assisted 
Vocational Evaluation (P-CAVF) is a 
software package which searches the 
entire Dictionary of Occupational Titles 
in a matter of minutes, matching client 
capabilities to appropriate job titles. 
It was designed by a practicing counselor 
for use by other counselors — and best 
of all, you don't have to know a bit from 
a byte! 

P-CAVE includes the following 
features : 

X. P-CAVE contains the entire DOT 
database of 12,375 job titles, described 
oy DOT code, GOE code, SOC code, oATB 
aptitudes, physics.1 demands , environmental 
conditions, and GED levels. 

2. P-CAVE is flexible. You can 
match client profiles by tested apti- 
tudes, critical aptitudes, work history, 
reduced physical or mental functioning, 
or by comparable jobs within the demon- 
strated functioning level. 

3. P-CAVE is thorough. Because 
it contains the entire DOT database, it 
provides the most number of options for 
lower-functioning clients. 

A. P-CAVE is useful in litigation. 
It can provide both pre- and post-in jur> 
job counts within the person's previous 
functional capacities and current level 
of functioning. This provides an objec- 
tive basis on which to make a functional 
disability rating. No more going into 
court armed solely with professional 
judgement 1 

5. P-CAVE c/in be tailored to pro- 
vide a great deal of information or to 
retrieve only very specific kinds of 
jobs. For example, in the printed job 
list, you can obtain a listing of every- 
thing that fits, every third (for 
instance) fit, the first 150 matches, or 
whatever combination you please. 

6. P-CAVE meets EEOC testing 
criterion, in that every match is job- 
specific based on demonstrated past 
performance and evaluated by the Federal 
Government's own data. 



DISCOVERY III 115 

ERIC 



7. P-CAVE is electronic technolo- 
gy at its best — designed by a prac- 
ticing counselor for use by other 
counselors . 

8. P-CAVE is state-of-the-art 
technology at a very affordable price. 
The programming is elegant, sleek and 
sophisticated at an economical cost. 

9. P-CAVE is service-oriented and 
provides the best follow-up support in 
the industry. The first 90 days we pro- 
vide technical back-up free. After 
that, you may either contract with us 
for a low-cost computer support person- 
nel maintenance agreement or you may 
purchase our technical support on an 
hourly, as-needed basis. No other soft- 
ware package in the field offers such 
thorough follow-up. 

10. P-CAVE is available in a 
variety of forms. You may purchase the 
software only; you may purchase from us 
one of three pre-programmed computers, 
depending on your other computer needs; 
or you may contact us with client pro- 
files and purchase individual client 
printouts . 



116 



DISCOVERY III 



Intnxtxtlon to hIcroproctMing «ntf Ac«tomlc 
Strtteglio for Devolopmantol-Lovol Coilago Stwtonto 



OwAtlnL.GrfffeM, Ph.D. 



Elglit latmfng diooblod frothmon collogo atudonto 
•t \tm Gdmmunftii Collogo of Alloghong Couirtg, 
Pfttoburg^ PA woro oftrollod In o opodollg iMgmd 
otudg okfllo oouroo vMch IncluM Instruction In vrfting 
torm pipM^ yifng o vord procoooing prognn). Thooo 
otutfonto voro oolocM for tMs couroo bosod on 
•maoment procodurot vMch eottblloM tbo preocenco 
of oovtro vrfting dtfldto. During tbo flftoon vooic 
oofflofior tbo otutfonto rodovod Imtrurtlon In 
opproprfoto otudv oklllo ouch oo notottMng, onxlotg 
reduction, rooding otrotegloo, mnemonic looming 
devlGOo, ondthe mei^bonlco of vrlting o term piper Tbo 
vord proceeoing portion of tbo couree provided 
jnelructlosi In becoming fim^tior vlth the computer en;i 
devolopfng occoptible oklllo In ueing o vord pressing 
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mg Intention to briefig dscrlbothe progrom avalleble ot 
the CommuMtg Callege of Alloghong Cauntg In Pitteburgh 
end Ite relotlonsMp to o opedflcollg deelgned course fbr 
studsnte axMMtIng vrlting dsflclte. Studente ot tMo 
commuMtg college vho ore oxperloneing loorMng 
preblome hove severel progrome avMlaMe to them. 
Those include devolopmentol level couree In reeding, 
Cnglleh, metbemoHco, and otudg okllls; loorMng 
couneeling fbr otudento vlth toot omdetg end poor otudg 
boMto; 0 loorMng canter lior Individuel and group 
tutoring; a pre-callage progrom oflbred during the 
oummer fbr nev otudento vho need baeic oklll 
developmoM In academic oubjocts; end the Office of 
Spodol Sorvlcee fbr Hendicopped Studente vMch 
proH^deo 0 vorletg of eervleee to otudenb vho hove boon 
cloeelfled ae learMng dieobled, emotionellg hendicopped, 
physlcollg hendicopped, or viouellgor heorlnglmpeired. 
CurreMlg the Office of Spociol Sorvlcee Ibr Hendicopped 
Studente provldee oorvlcae fbr over 75 loorMng dieobled 
otudente end emploge o port-time LoorMng DieoMlltlee 
Spocioliotonltostefr. aossiflcetlonos loorMng disebled 
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detormfmd Mhtr by piior enrollimnt of the student 
U i pnqti^ It the elementiry or high ochool level or ee 
• rmit of on tseoeement proooee conducted on compus. 

A lorge number of etudente entering the Communfty 
College of Allegheny County lock the prerequleltee 
necoeeory to enroll In regular ecodemic coureee vhich 
requfre odequite reeding, methomotico, writing, end 
etidy elcillo. Academic levele of the etudente ore 
determined by requiring m etudente to porticipate in 
pleoement tooting in reeding, mithemitice, end Englieh 
prior to their firot term of enrollment. Theyoleoeubmit 
a vnting eam^ In vhteh they are ailced to etote vhy 
they vant to go to college in one hundred vorde or mere. 
Proapective etudente who ecore belov o opecific eocre on 
theee teete bsbI onroll in developmental ^remedfel) 
level coume for the epecifto tree of deficit. 
Additioiie11y,thegore r6qulrtf9toenr&11 in eetudy elcillo 
couree. Qor of tHe purpoeae of the etudy ekille couree ie 
to aoelet the etudent in ocquf ring olemeotery knowledge 
in the mechenico of writing o term peper. Term poper 
writing, oe we oil knew, io o precadure used by collegee 
to meaeure etudente' kno\/ledge of ce-jree materiel end 
writing obility. 

It wae racegnizad that many etudente, particularly 
etudente cleeeifled ae learning dieebled, exhibited severe 
writing deficite end thot the exieting etudy ekille couree 
was net efltetive in aiding theee etudente te develop the 
ekille necaesary te write edquote term pepere. 
Thsretere, the Learning Dfsebllitlee Spedoliet, along 
with the Dfrecter of the omca of Speciol Servicee ter 
Hendlcapped Studente, end the Cheirperson of the 
Davalopmontel Studiee Department invastigeted the 
teaeibility of raetructuring the axiating etudy ekille 
couree te mefce it more opproprlate ter etudente with 
writing difneultiee. 

Recognizing the probleme that many leerning 
disabled etudente have in the orea of written ianguige 
( DeoM^T, Forrell & Kaee, 1 978 Alloy & D^hler, 1 979; 
Kirk &Chdtent, 1984) end after reviewing the current 
literature on using word proceseing ee o msans for 
improving the written expreeeion of looming dIeebM 
etudente (Lornor, 1985; ScMfTman, Tobin & Buchsnen, 
1984; Torgeeon & Young, 1984) we dscided te include 
inetructlon in word proceeeing inte the existing etudy 
oMIle couree. 

EmcuiHfictiUu 

Of oeuree, there y%n meny dscislons involved in 
actually eetting up thie revieed couree which will not be 
diecuesed ae thie paint. Rether, I woOld now like te 
concentrate an the etructure of the course vtself. I will 
aleo preeontthe *unofncior outeomeeof the pilot course 
end after eeveral racammendetlons. 



studente 

Of the studsnte idsntffledas potentiel cendldetes for 
thie couree nine ultimstely enrolled end eight completed 
the course. The one student who dropped the counaie was 
not anapproprlotecendldste since he hod severe vieusi 
problem end hod been dsclored legelly blind. The eupport 
needed by thie etudent was beyond the ecope of the course 
end he was referred te e more epproprlote progrsm. 

The eight etudente completing the couree initially 
met the tellowing criteria: 

1 -They were entering freehmen (3 ftmo1e,5 mole). 

2- They had either been classiflsd as leerning 
disobled through prior avaluetions or es ths result of 
eveluetione conducted by the ^rtaff of the Office of Speciel 
Servicee for Hindlceppad Studsnte. 

3- Ttoir placement scores in reading or Englieh 
were et the 1 0th greds level or below. 

4- Anelysls of their writing eamples Indicated some 
or ell of the tellowing: 

e). Nonspecific eontencas and/or paregrephs. 

b) . InadsQuete proof reeding end error detection. 

c) . Lack of content elaboration. 

d) .Uckoforgoni2etion. 

e) . (Mecrepency between oral end written 

expreeeion. 

5- No beckground in knowledgs of computers or 
word processing was required. 

6- They wars given Intermatlon concerning ths 
diffisrsnce between this couree end the typicol two cre^t 
etudy skills couree end hod the option te enroll in either 
one. 

Setti no and Instructor 

instruction took piece in three locations. Jince 
there was a emell number of studsnte ths clessroom 
instruction took piece in e conterence type room 
containing a large rectenguler teble with the instructor 
at one end. All instruction pertelningte the acquieition of 
epproprlote etudy ekille occurred in that room. 

In addition, the etudente hedeccees te one computer 
loceted in the Office of Spec^l Servicee for Hendicepped 
Studsnte. Oomonstretions and instruction rsleting te 
word proGoeeing took place at thie eite. The third site 
wes In the Computer Suite loceted directly ebc^ the 
Office of Speciell Servicee for Hendlcapped Studsnte. 
Three computere were evallable for use by the etudsnte 
for independent practice. Theee computere were 
reserved for the exelueiva ur) of our studsnte. 

Ths ifistructer, who was elso ths Leerning 
Disebilitier Speeleliet, bod e Hester's dsgree in Speciel 
Education end hod completed moot of the requiremsnte for 
ths Docterete in Spedel Education (Mildly Hendicepped 
eree). The instructer hod hod twelve yeere experiences 
as a teeeher end admlnietretor tor etudente with leerning 
end behevloral probleme. Other then being feirly 
competent in word proceeeing the inetructor hod no 
epe&iel expertise in computers. 
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All itiMtonts were rtquMtMl to purchm t study 
tklllt text vMch v» uMd throughput the couree. The 
computer equipment comlsted of fbur Apple lie 
computers (one In the Office of Special Services fsr 
Hentflcepped Stuftnte and tlhree In th^ Computer Si'^H 
located dIredYM above tr^ Gmce irf Specie! Servic 
Each of these computers vers modified for mouse ust 
The wiira prueseing softvere used throughout the course 
was MoueeWrite. TMe software pacloege vas selected 
hecause of tto ease of operation and leerning. We decided 
that requlrf ng the studsnts to learn to use the mouse vith 
menu drfvsn commands would be more beneflciel sines 
ths students would be able to seperete commends from 
tssd. All commends ere mouse orfented and text 
piiMiuction 1e keyboerd orfented. Eech studsnt wss 
providsd with thsir own disic end rsquired to brf ng it 
with thsm whsnever they were going to uss ths word 
processser. 

Since we wanted to intsgrete the word processing 
unit into ths study ekille course without eecrfflcing eny 
of the study skills content we incrsesed the number of 
credit houre from two to Ibur, theretbre the studsnts 
recisved two hours of Instruction in study ekills ud in 
word processing per weeic over the fifteen weeic 
semester. 

Clesses met twicea weeic with the first helf of eech 
cless ueed for study skills instruction end the eecond helf 
fbr word processing Instruction. During ths first half of 
ths semester (pre mid-term) the students recieved study 
skills instruction in various areas such as effective use 
of ths librsry, notetekfng from text and dasses, test 
enxiety reduction^ uss of mnsmonic learning devices, end 
biTicient reeding strategies. Word proceesing instruction 
consisted of en introduction to word processing, 
fcsyboerding, basic computer end word processing 
terminology, care of equipment end eoftwarop usb of the 
MoueeWrlte eoftwers package, and group and individuel 
practice. Each atudent wee required to echedUle a one 
hour independent eession per week. Studsnts were 
encouregsd to use the computer located in the OfTlce of 
Special Services fbr Hendicepped Studente fbr prectfce 
since ths Lsarning DfsaMlitiss Specielist (Instructor) 
was also located there end coidd provlds assistance during 
times ^independent practtea. Ae they gelned experience 
end coiMdence they were encouraged to uee the computers 
in the Computer Suite. No restrlctlone were pieced on 
the studsnts as to ths emount of time they could prectice 
other then thet they M to practice at leest ens hour e 
week and thot they did not use another student's prectice 
time. In fbct, they were encouraged to use the computers 
to complete work from other courses. 



As steted previously, durfng ths placement testing 
(prior to enrollment at the college) eech studsnt was 
caked to write a one hundred word essay on why they 
wanted to attend college. Thie writing semple now became 
the besis fbr thsir form papers thst thsy would 
eventuelly write usin; ths word processor. Ths students 
were given a cepy of their origlnel essay end were esked 
to trenscribe it on the computer, complete with errore. 

During the eecond helf of the term (post mid-term) 
the etudy ekille portion of the cless Involved the students 
primerily in leerning the mochenics of writing e term 
peper. Word processing Instruction was concerned with 
the ectuel production of the term pepers using ths skills 
ecquired In tire study skills course end word processing 
Instruction. 

By mid*term most of ths students had developed et 
leaet acceptable word proceeeing ekille, therefbre, they 
were able to concentrate on their terms pepere end 
editing. During the cless period the students brought 
thsir latest edited pepere to be evelueted by the 
Instructor. Recommsndsiions fbr editing end eleboretion 
were mods by ths Instructor. In ths event thot the 
stutients nsedsd edditionel Instruction In editing with the 
word proceessr ths instructor demonstreted the 
necessary procedures endobssrvedthe studente to insurs 
proper eoqulsition. 

In eddltion to the Instruction thot ths students 
recieved In cless end on the computer we were fbriunste 
to hove an Enlish tutor who came to th^ classroom and 
met with Indivldusle end em^l groups. The tutor 
provided addHional a6<sistence to ths students, 
pertlculeriy in the ereee of using proper grsmmsr, 
syntax, etc. The etudente were required to use the 
services of ths tutor, however, six of the eight studsnts 
did take edvenstge of thie extre assistance. 

To recieve eccepteble credit eech etudent wee 
required to eubmite term peper which met thefbllowing 
crftehe: 

! "Formet (must Includs ell of the fbllowing) 
e) Title pege 

b) Outline 

c) Two-three peges of content 

d) Reference pege 

2- Demonstration of word precsssing ability. 

3- A logically developed peper which iMwH- 

e) An Introduction to the mein theme 

b) Mein ststement end eupporting deteile 

c) Appropriate conclusion 

The term pepere expended on the original writing eemple 
and the studente were requi red to state: 
1 -Why they wonted te go te college 

2- Whet pro^rem of etudy they ft^und te be 
Interesting tethsm. 

3- Whet career goel they hod en Interest in. 

4- How attending Community College of Allegheny 
County woidd help them prepere for their cereere. 

5- Whet additional treinfng would they need if they 
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6-A 9k»r»re1 «»cii|^on of the cereer ams Irs 
vMch they were f nterested. 

It should bo oMouo tM the etudenU hed to Integrete n 
number of ekf lie Inorder to produce eneccepteble peper. 
They hed to oppl y the mochontce of vriting e peper vMch 
they leorned in the etudy eUlle dees, demonetrote 
proficiency In vend prooeeeing, reseerch en orae of 
lirteroet, and loytcelly present o sequence of sctivfttee 
neoeseery to reach ogoel. 

Although tMe course vas aff^rad In response to the 
needs of a epedflc population of studsnts and vas not 
Intendsd to praduca ampincal rssaarach data, thsrs are, 
hovavar, aome outcomes vMch can be auggsstsd. 

1 -Ths avarsge term paper grade Ar tMe dees vas a 
B. Thsavaragsgradslbranothsr study skills class taught 
by ths sams Instructor vWch did not includs vord 
procaaslng instruction vas a C. Hovavar, ths bstter 
rssyits tier ths study akilla plus vord processing clsra 
can not necaaearfly be attributed to the afhcte of the 
vord procacaing instruction. Since va vera not 
concerned vith the reseerch deta vhich cayid hsva been 
(penerated if proper controle and designs hsd bsen 
Implamstad the tva groups can not be considsrad to be 
comparable. There vere a number of dffbrencae betveen 
the etudy sidlls plus vord processing clase and the study 
sidlls aniy class. Thsss difftrsncas include some af the 
fblloving: 

a) There vera eight studsnts in the etudy eicills 
plue vord procaeaing claee and sixtsen etudents in the 
stud^sidllsonlyclsss. 

b) Mora personal cantact by the Instructor for 
ths study sidlls plus vord procsasing daas. 

c) A Ming ofcompsnlonshipamong ths study 
skills plus vord precassing dais msmban vhich vas not 
evident among the etudy ekills aniy class mambsrs. 

d) ThsposiiMlityof anattitudediffcrancaan 
part af the inetructor in fiivor of the study ekille plus 
vord procsssing class. 

2- Ons student prsgrassad at such a rate thst he ie 
nev being amplaysd by the callage ae a vord procaesing 
tutor ibr othsr studento in ths Ofllos of Spadal Servicee 
for Handicapped Students. TMs atudsnt hsd no previous 
computer axperienca prior to teking thiecourse. 

3- The couree vae avaluated by the studento and by 
callage offldde and, ae a reeUlt, it vill be offered on a 
regular baeie each veer. Hopaftdly, an appropriate 
reeeerch deeign can be canstrudsd to mors accurately 
meaeura the impect af the caurss. 

4- St«dsnts vho hsva cbmidatsd ths course are nov 
permitted to use the computers to campleta their other 
daee aeelgnmente ae lang as they are enralled et the 
college. 



^--The f%^»yfrfffi softvsre package used in this 
course vas appropriats fi^r these studsnts, hovsv^r, 
there are other sonvare items vhich eoUld ^uMjit^ 
as efViBCtively. For axampla, instltutione vhich have 
Kidniash computers could use the MseWrita softvsre 
psckags vhich is comparable to MouseWr ff gfbr thr. ^pple 
lie. A cereful axaminatian of the soiftvare products 
available an the merkat ehould be r;iede befbra selecting 
the one to be used in e program such as ths ana just 
deecribed. 

2- Ideally, proepactiva etudents ehould be cerafully 
ecreenedbefbrebdng enrolled in a program. Institutiane 
vhich Starr personnel vith expertiae in dissbilitfas 
should coordlnste thdr effiorts to develop appropriate 
asssssmsnt procadurss. 

3- Ths Instructor shoidd bs knovladgsble about the 
dieebility eras and ehauld have a thorough knovladge of 
the eoftvare package being used. 

4- Cleee eiia ehaUld be smell enough to Insure 
ongoing psreonel contad and fMback by ths Instructor 
vith ths studsnb. 

5- Schsdu11ng and monitoring of indspsndsnt 
practice ie a critical Mure. Students vho prscticad ens 
haur ar mors a veek produced better pepers thsn those 
vho practiced lees thsn ths minimum. 

6- F1na11y, and perhepe meet importently, studsnts 
such as ths anas pertidpating in thie couree have often 
experienced much academic fMlure end vill need a great 
deel af eupport end encouragement, part1cu1er1<j at ths 
beginning af thdr callage careere. Acauraalik^theano 
just described con F» the vehicle fbr providing thie 
strudure. 
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NU-VUE-CUE: Verbal Eves Verbalize 



Roselyn Doyne F.Clark 



Abstr&ct 



Nu^Vu^i^Cufe^^ Statistical Abstra c^t 

Nu«»Vue^Cud ia a ayateoi of cooaunication 
tor thfc aottverbal multiply haudicapped, 
baaed vlaually upon the phonetic construction 
of Cued Speech. Developed by Roselyn 
Doyne Clark and successfully piloted at 
the Kotchvest Indiana Special Education 
Cooperative^ Ni.*Vue-Cue ia beginning to fill a 
great deficit In nonverbal conDAinication. The 
system is simple yet comprehensive, enabling the 
nonverbal educable individual to commun- 
icate any thought or concept. The system 
is limited only by the individuals devel- 
opmental level. 



The Nu-Vue-Cue Chart 

Nu-Vue*Cue utilizes a plexiglas chart 
with the twen^y->five consonant snunds of 
English placed at the eight points of the 
"tlc-tac-cue" diagram. (See figure I ) These 
sounds correspond in their placement to the 
eight phonetic hand symbols of Cued SpeeclL 
Vowel phonemes are placed in the corners 
of the chart, at locations designated by 
the Cued Speech mouth, chin, sid^and throat. 




Figtire I 



Nu-Vue-Cue 



TM 



Because Cued Speei.h requires mouth 
configurations which are impo3sible for 
some lAultiply handicapped persons, N V C 
provides color coding in the center of 
the chart, the particular phoneme order 
being indicated by the chosen color: red, 
blue, yellow, orange and green. 

Additional sounds, such as adaptive 
phonemes for foreign Icnguages, (i.e. the 
French "u**) and letter symbols not found 
in standard phonetics are placed on some 
charts. Thus, Nu-Vue-Cue can be utilized 
successfully with students of a non-English 
or a bilingual/multilingual background. 
Higher functioning students who are ex- 
tremely familiar with the Nu- Vue - Cue 
system have successfully eliminated the 
Nu*Vue-Cue chart from the comuunication 
process, and simply use eye-gaze on an 
imaginary chart between the sender and 
receiver. This is called *akytalklng * 
and has proved to be one of the most 
convenient features of the Nu- Vue- Cue 
system. With no visible means of com- 
munication, the nonverbal individual may 
communicate any message. 

The Method 

The plexiglas chart la placed be- 
tween the message sender and the receiver. 
By using eye-gaze, that is, only the eyes 
to trace the word formationa, the aender 
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builds words phonetically. First, the 
sender looks in the center of the chart 
to indicate a new word and the desire to 
co»aunicate« Second, the sender chooses 
the appropriate hand position found at 
the "tic-tac*-cue** then looks again to the 
color section to deteraine the specific 
sound within that hand position. The 
sender repeats this process choosing a 
vowel or consonant phoneae, until the 
word has been coapleted phonetically. In 
this manner, words and sentences are 
forsed, and connunication facilitated 
without the vocabularic inadequacies of 
"word-charts*^ or the necessity of proper 
spelling with "alphabet charts'*. 

Generally, the receiver of aessagea 
reinforces the sender by verbalizing the 
words as they are constructed phcnetically. 
However, students in a claesrooa at the 
Northwest Indiana Special Education Coop* 
erative have used Nu*Vue-Cue to communicate 
with each other, both the sender and the 
receiver being nonverbal. 

Materials 

Although Nu-Vue*Cue is a relatively 
new aethod of coaaunication, aany teach*- 
ing aaterials and classrooa adaptations 
are available. Two books, including the 
latest teaching aanual. Guidelines for 
Nu>Vue-Cue , have been written by Roselyn 
Clark, with the purpose of Introducing 
Nu-Vue<-Cue as a coaaunication alterna- 
tive for the nonverbal classrooa student. 
Additional aaterials, flashcards, resource 
charts and inforaation are also available. 
Coaputer assisted instruction, as well as 
coaputer prograas for the practice of the 
Nu-Vue-Cue have also been developed, to 
provide the aost advanced classrooa with 
Nu*Vue*Cue aaterials. Seainars on non- 
verbal coaaunication using the NVC method 
are given by Roselyn Clark and available 
upon arrangeaent. 

Use of the S^stea 

Nu-Vue-Cue has been used with great 
success for nearly five years. Nonverbal 
students who had been previously considered 
ineducable up to their potential, have 
responded to the NVC systea and begun to 
coaaunicate with . teachers, faaily, and 
classaates. Children as young as four 
years of age have used the phonetic sys-* 
teas of Nu-Vue-Cue, and successfully 
transferred their learning into other 
classrooms. Nu-Vue-Cue is a coaprehen- 
sive system which has enabledaany non- 
verbal individuals to coaaunicate, and 
afforded thea a freedoa of expression 
which was once iapossible. There has been 
a transfer of knowledge to other areas 
of learning. 
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Integrating Assistive Device Machine- 
Readable Databases with Design. Fabrication 
and Testing of Devices and Components for 
Successful Work Adjustment 



D.A.Shafer Ed.D. 



Abstract 

Assistive devices machine-readable 
databases available either free or 
fee-based are identified and described 
briefly. Acquisition, transformation 
and evaluation of information from 
these sources are outlined as a simple 
process that aids the design, 
fabrication and test of combinations of 
components eind extant devices to return 
persons to as close to original 
productivity as possible. 



With the inexpensive availability 
of access to machine-readable databases 
has come the golden opportunity to 
compress the time and cost for 
producing turnkey assistive devices for 
persons who are physically challenged. 

The First Step 

Beginning with the all-important 
face-to-face rehabilitation engineering 
evaluation the clarifying power of 
engineering and other databases comes 
into play. As is frequently the case a 
client arrives with a preconceived 
notion — even crude drawings — of what 
they perceive as the solution to their 
need. Armed with the results of both 
the engineer's comments and prelimary 
drawings, as well as the client's 
comments and, yes, the crude drawings, 
staff can generate a search strategy 
that, when implemented with multiple 
machine-readable databases, can yield a 
cornucopia of switches, 
servo-mechanisms, components and, in 
some cases, devices intended for an 
industrial application which, with 
minor modifications, can become turnkey 
for a client at greatly reduced cost. 

The Search Strategy 

Readers are urged to consult a 
session paper that is companion to this 
discussion. It is entitled: 
Integrating Assistive Devices for 
Successful Work Adjustment: Database 
Sources That Aid the Design, 
Fabrication and Test of Assistive 
Devices. It was distributed to 
attendees at Discovery III at a session 
with the author. Additional copies may 
be obtained for ten dollars. 

Having identified words, figures 
and diagrams that focus on the client's 
needs staff consult the following 
sources : 

1. Database of Databases (Dialog) 

2. Directory of Online Databases 
(Cuadro, 1986) 

3. BRS Directory (BRS, 1986) 

4. Dialog Directory (Dialog, 1986) 

5. Compuserv Directory (Compuserv,1986) 
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6. Source Directory (Source, 1986) 



7. Minet Directory, (Minet, 1986) 

Having identified database targets the 
staff consult individual database 
thesauri. These thesauri, when used 
with intelligence, sharpen the approach 
to a specific database. Training in 
both database interaction and use of 
thesaurii can be obtained at many 
locations in the USA, including the 
Humaa Resources Center •s READI-DATA 
training center on Long Island. 

Staff begin to interrogate each 
database with a superrefined search 
strategy and armed with cost-cutting 
tactics that master searchers must 
possess to keep costs at least in a 
feasible vein. The average time in a 
specific database is under five 
minutes • 



The Secret to Multiple Database 



Xt is no secret. While in a 
specific database the trained and alert 
rehabilitation engineering searcher 
notes fugitive teons. It is these 
terms that open the information product 
possibilities heretofore shielded from 
even the best searcher. These fugitive 
terms become the basis for even 
finer-tuned interrogation of databases. 
The result is a yield of useful 
products availaole off the shelf, 
listed in obtuse databases that one 
would probably have not considered. 

Run to Stay in Place 

With six thousand machine-readable 
verbal, spatial and numeric databases 
available by subscription in the USA, 
and with three new ones coming online 
every business day, it behoves the 
dedicated rehabilitation engineering 
professional to constantly seek 
"try-on" access to at least 15 new 
databases each week. Most producers 
are willing to give an hour's try-out 
to any searcher who is organizationally 
credentialled. For more information on 
the ideas in this paper and the 
specifics of the paper distributed at 
Discovery III, contact the author at 
the Human Resources Center. 
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